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CLAIMS 

[Claim(s)] 

[Claim 1]A method of perfomiing by computer for **** using infomiation about 
a patient in at least one existing database thru/or condition intervention, comprising: 

a) A step which processes patient information in a database based on a 
predetermined standard that patient information of a patient group about identification 
**** thru/or condition should be extracted. 

b) A suitable phenomenon thni/or the data aggregate for i identification **** 
thru/or condition, A phenomenon thru/or data which using information acquired in said 
database defined, was defined as patient information which carried out the ii 
aforementioned extraction, and was carried out is changed into a file which consists of 
phenomenon level information, iii) In order to generate a time fi-ame used as material 
which judges whether a particular part of a phenomenon which carried out the definition 
should be taken into consideration by fiiture processings, define a time window, iv) 
processing phenomenon level information using said time window and a set of a variable 
that a set of a variable as a potential predictor should be identified and v analysis file 
should be generated ~ vi ~ it being a function of a subset of a set of said variable, and. A 
step which defines a predictive model by conducting statistical analyses to an analysis 
file that a predictive model and a rule which are used for identifying a patient of a 
dangerous condition which was diagnosed as having identification **** thm/or 
condition, or is likely to be suffered fi*om identification ^^^"^"^ thm/or condition should be 
generated. 



c) A step which applies said predictive model and a rule to phenomenon level 
information of a set same or new in order to identify a patient in a dangerous condition 
which is likely to identify a patient in a dangerous condition of identification **** thru/or 
condition, or is likely to be suffered from identification thru/or condition. 

d) A step which prepares an intervention list from a patient of a dangerous 
condition who identified, and chooses intervention at least for a patient of a one 
dangerous condition, and e. [ whether it intervenes to said patient, and ] Or a step 
promoted so that it can give and f. A step which records and pursues an intervention 
result of a patient of each dangerous condition based on selected intervention according 
to a request, g) A step which is each intervention result corresponding to said database, 
and updates historical data in at least one database according to a request, h) A step 
which repeats said step b(ii), and I. A step which applies said predictive model and a rule 
again to phenomenon level information extracted from data in an updated database 

[Claim 2] A system performed by computer for **** management using 
information about a patient in at least one existing database, comprising: 

a) A processing means to process patient information in a database based on a 
predetermined standard that patient information of a patient group which has 
identification **** thru/or condition should be extracted. 

b) A phenomenon definition means which using information acquired in said 
database in a suitable phenomenon thru/or the data aggregate for i identification **** 
thru/or condition defines. 



ii) A conversion method which changes a phenomenon thru/or data which was 
defined as said extracted patient information and was carried out into a file which 
consists of phenomenon level information. 

iii) A means to define a time window in order to generate a time frame used as 
material which judges whether a particular part of a phenomenon which carried out the 
definition should be taken into consideration by future processings, iv) A means to 
identify a set of a variable as a potential predictor, and a means to process phenomenon 
level information using said time window and a set of a variable that v analysis file 
should be generated, vi) A means to conduct statistical analyses to an analysis file that a 
predictive model and a rule which are used for being a function of a subset of a set of said 
variable, and identifying a patient diagnosed as having identification **** thru/or 
condition should be generated. 

[Claim 3]It is the method of generating a healthy intervention product from 
patient information in a computer database, a) A step which uses a computer that patient 
information of a patient group which has identification **** thru/or condition should be 
extracted in order to extract and process patient information in a database based on a 
predetermined standard, b) A step which using information acquired in said database in a 
suitable phenomenon thru/or the data aggregate for i identification **** thru/or condition 
defines, ii) A step which changes a phenomenon thru/or data which was defined as said 
extracted patient information and was carried out into a file which consists of 
phenomenon level information, iii) A step which defines a time window in order to 
generate a time frame used as material which judges whether a particular part of a 



phenomenon which carried out the definition should be taken into consideration by future 
processings, iv) a step which inputs a set of a variable as a potential predictor, and v ~ 
with a step which generates an analysis file by processing phenomenon level information 
using said time window and a set of a variable, vi). Consist of a means to conduct 
statistical analyses to an analysis file that a predictive model and a rule which are used for 
being a function of a subset of a set of said variable, and identifying a patient diagnosed 
as having identification **** thru/or condition should be generated. In a step which 
programs to a computer a predictive model which consists of a step which defines a 
predictive model, and a computer, it is c. In order to identify a patient who is in a 
dangerous condition about identification **** thru/or condition, A step which performs 
said predictive model and a rule to phenomenon level information of a same or new set, 
d) A step which outputs an intervention list from a patient of a dangerous condition who 
identified, and chooses intervention at least for a patient of a one dangerous condition, 
and e. [ whether it intervenes to said patient, and ] Or a step promoted so that it can give 
and f A step which records and pursues an intervention result of a patient of each 
dangerous condition based on selected intervention according to a request, g) . [ whether 
it is each intervention result corresponding to said database, and kick historical data are 
updated in at least one database, and ] Or a step which generates a new database using 
said data, h) A step which repeats step b(i), and i A step which performs said predictive 
model and a rule again to phenomenon level information extracted from data in a 
database generated at a step (g), j) How to consist of a step which outputs an intervention 
list which acquired a predictive model and a rule by carrying out SAI hemorrhoids 
execution to a database generated at a step (g). 



[Claim 4] A step which uses a computer that patient infomiation of a patient group 
which has a identification "^"^"^"^ thru/or condition characterized by comprising the 
following should be extracted in order to extract and process patient information in a 
database based on a predetermined standard, b) A step which using information acquired 
in said database in a suitable phenomenon thru/or the data aggregate for i identification 
**** thru/or condition defines, ii) A step which changes a phenomenon thru/or data 
which was defined as said extracted patient information and was carried out into a file 
which consists of phenomenon level information, iii) A step which defines a time 
window in order to generate a time frame used as material which judges whether a 
particular part of a phenomenon which carried out the definition should be taken into 
consideration by future processings, iv) a step which inputs a set of a variable as a 
potential predictor, and v ~ with a step which generates an analysis file by processing 
phenomenon level information using said time window and a set of a variable, vi). 
Consist of a means to conduct statistical analyses to an analysis file that a predictive 
model and a rule which are used for being a function of a subset of a set of said variable, 
and identifying a patient diagnosed as having identification **** thru/or condition should 
be generated. A step which programs to a computer a predictive model which consists of 
a step which defines a predictive model, and a computer. 

c) A step which performs said predictive model and a rule to phenomenon level 
information of a set same or new in order to identify a patient who is in a dangerous 
condition about identification thru/or condition. 



d) A step which outputs an intervention list in a hard copy thru/or a form in which 
machinery reading is possible from a patient of a dangerous condition who identified, and 
chooses intervention at least for a patient of a one dangerous condition. 

e) A step which intervenes to said patient. 

f) A step which records and pursues an intervention result of a patient of each 
dangerous condition based on selected intervention according to a request, g) . [ whether 
it is each intervention result corresponding to said database, and kick historical data are 
updated in at least one database, and ] Or a step which generates a new database using 
said data, h) A step which repeats step b(i), and i. A step which performs said predictive 
model and a rule again to phenomenon level information extracted from data in a 
database generated at a step (g), j) A step which outputs an intervention list which 
acquired a predictive model and a rule by carrying out SAI hemorrhoids execution to a 
database generated at a step (g). 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]this invention relates to discriminating the patient of a 
dangerous condition who should carry out from **** and **** intervention management 
using various electronic data-processing art, if it explains in full detail about the 
electronic data-processing art in the field of people's health care. 

[0002] 

[Description of the Prior Art]By devising the program which maximizes 
compliance with the present medicine safety guideline which also suited the specific 
desirable method of curing for every case, more effectively, moreover, **** thni/or 



condition can be treated so that a cost effect may become large. The therapy of a great 
portion of has changed from episodic symptomatic therapy to **** eradication and 
**** prevention. 
[0003] 

[The technical problem which an invention tends to cancel] Generally the cost 
which the health care takes is soaring, and in most case, since patient care expense 
requires expense for treating some patients in large numbers rather than other patients, it 
is not uniformly distributed to all patients. Also selectively, this originates in some 
patients not undergoing the therapy suitable for the medical condition of the patient 
concemed. What are not known [ that there are some causes in this problem, do not 
follow the cure with which some patients were prescribed, it does not visit a doctor to 
timely, or there is a cure more effective than the method of curing currently actually used 
also as a doctor, and ] is included in the cause. 

[0004]If a patient is treated with the cure which understands that there is an effect 
in the state where there is progress condition of the aggregate total cost taken to 
treat all the patient groups should decrease. If more patients are treated appropriately, the 
number of examples with which **** progresses to a severe state and the cost of medical 
treatment becomes high should also decrease. 

[0005] 

[Means for Solving the Problem] This invention is a system and a method of 
identifying a patient of a dangerous condition who performs by computer, especially a 
patient diagnosed as having identification and picking appearance of the 
information about a patient is carried out to at least one preexisting databases [ at least 



one ]. A system is provided with a means to process patient information in a database 
based on a predetermined standard so that it may extract information suitable about a 
group of a patient who has identification **** or is likely to start it. This system builds a 
predictive model which includes a union rule as follows. 

[0006]a) That patient information of a patient group about identification **** 
thru/or condition should be extracted, Based on a predetermined standard, process patient 
information in a database, and a suitable phenomenon thru/or the data aggregate for b i 
identification **** thru/or condition, A phenomenon thru/or data which using 
information acquired in said database defined, was defined as patient information which 
carried out the ii aforementioned extraction, and was carried out is changed into a file 
which consists of phenomenon level information, iii) In order to generate a time frame 
used as material which judges whether a particular part of a phenomenon which carried 
out the definition should be taken into consideration by future processings, define a time 
window, iv) processing phenomenon level information using said time window and a set 
of a variable that a set of a variable as a potential predictor should be identified and v 
analysis file should be generated ~ vi ~ it being a function of a subset of a set of said 
variable, and. . [ whether it was diagnosed that it had identification **** thru/or condition 
and ] or [ or / identifying a patient who defines a predictive model and is in a dangerous 
condition of c identification **** thru/or condition by conducting statistical analyses to 
an analysis file that a predictive model and a rule which are used for identifying a patient 
of a dangerous condition which is likely to be suffered from identification **** thni/or 
condition should be generated ] ~ or. In order to identify a patient in a dangerous 
condition which is likely to be suffered from identification **** thm/or condition. Said 



predictive model and a rule are applied to phenomenon level information of a same or 
new set, and it is d. An intervention list is prepared from a patient of a dangerous 
condition who identified, Intervention is chosen at least for a patient of a one dangerous 
condition, and it is e. [ whether it intervenes to said patient, and ] Or promote so that it 
can give, and based on intervention of which f selection was done, an intervention result 
of a patient of each dangerous condition is recorded and pursued depending on a request, 
g) Depending on a request, are each intervention result corresponding to said database, 
and update historical data in at least one database, It is h after repeating said step b(ii). 
Said predictive model and a rule are again applied to phenomenon level information 
extracted from data in an updated database. 
[0007] 

[Embodiment of the Invention] 

The number of the sick patients to whom it is, and it is made, and undergo a 
suitable therapy in coping with condition, it puts under the therapy concemed, or the 
therapy concemed is performed can be made to increase within fixed population in the 
**** managerial system and method by outline this invention. In this invention, it is 
required to know the desirable therapy method of curing for every stage of progress of 
condition of disease. This method of curing may be a medicine guideline already 
exhibited, or may be the guideline which the health-care specialist developed according 
to various kinds of illnesses. These guidelines are called the medicine safety guideline 
(Best Practice Guidelines). 

[0008]"**** management" The patient who has condition over a long period of 
time [ chronic ] which hospital treatment expense becomes big-ticket, invites a high cost. 



cannot expect an uptrend, or has a thing risk is identified for example, used for the 
becoming term in a health-care organization, a medicine group, an employee, or a 
government support plan. It opts for the **** management service by the area of research 
about the product development manager who works as a **** management specialist. 

[0009] A **** management service is provided to a patient (patient currently 
involved in the subscription organization of a management care organization (MCO) or 
others), and it is made in order to improve the result of the fiiture of the **** concemed 
by intervening when it is in a specific stage with a patient's Information, including 
the individual clinical recording, a clinical history, a medication record, etc., is acquired, 
for example fi'om the third party concerning a **** managerial system. 

[00 10] Although this specification mainly explains the example which used the 
**** managerial system of this invention in the field of the health care. In that case, the 
health-care provider who comes out is a main client of a system, and the information 
about this health-care provider's patient is stored in the database used by operation of this 
invention. However, as a client, even when it is a user of others which are interested in 
**** management thru/or regulation of the individual of fixed population, this invention 
can be applied, for example to an employee, a government agency, an insurance provider, 
and it. Similarly, the information stored in the database of a **** managerial system is 
extensible till the place which includes the information on others about an individual in 
demographic data, social data, geography data, family history, and it. 

[001 l]The fundamental managerial system has considered one **** thni/or 
condition. However, he subdivides it in single analysis and is trying to send a risk profile 
by the case of******** thru/or condition according to a compound factor, >!**>!******^or 



condition. In such a method, each **** thru/or condition is regarded as a module whose 
correlation is possible like the field of a relational database. In taking out the risk factor 
to a specific patient group, by doing in this way, two or more **** thru/or condition can 
be analyzed. 

[0012]In drawing 1, although the figure of the advanced level of the **** 
managing process by this invention is shown. There, the modeling process 102, a 
dangerous condition patient's intervention process 103, the **** management modeling 
guideline sauce 104, intervention, and the medical guideline sauce 105 are shown as a 
result of [ prediction healthy ] a patient's disease information source 100. There are two 
portions, the risk hierarchization 140 and the intervention managing process 160, in the 
intervention process 103 of the patient of a dangerous condition. Usually a patient's 
disease information source 100 has a form of the database which includes record, health 
condition record, mental condition record, a laboratory-test result, gnosia and intelligence 
test data, a formula, a therapy, etc. of the clinical recording of the patient conceming a 
health-care provider's program, for example. 

[0013]The modeling 102 is the process of generating the statistical model which 
can be used for predicting whether a certain **** thru/or condition, and health condition 
of a patient with the clinical recording getting worse on the contrary, as a result of [ 
prediction healthy ] drawing 1. A risk hierarchization process 140 of the intervention 
process 103 of the patient of a dangerous condition being a database analysis process of 
bringing about the list of large dangerous condition patients of a possibility that health 
condition will get worse on the contrary. The intervention managing process 160 which 



judges whether it should intervene in the health-care treatment of the patient selected in 
order to decrease the possibility of this healthy aggravation is included. 

[0014]Operation of the **** managing process of this invention shown in 
drawing 1 is explained. First, in a prediction healthy result, the modeling process 102 
receives the sample group of patient data from a patient's disease information database 
100 about specific Not only it but a prediction healthy result the modeling process 
102, In order to generate the predictive model illustrated as the modeling guideline 104 in 
drawing 1, predetermined statistics thru/or other information are received, and in order to 
judge the existence of the possibility of healthy aggravation, the specific predictive model 
of specific **** is generated. Data same thru/or similar although the probability that 
specific **** thru/or condition of being related to healthy aggravation will arise is judged 
can also be used. 

[0015]The risk hierarchization process 140 receives the predictive model which 
the modeling process 102 generated in the prediction healthy result, and this predictive 
model analyzes data peculiar to each patient of the patient disease information database 
100, The list of large patients of a possibility that the health condition of the patient 
suffered from specific **** will get worse is clarified. Thus, if the list of patients 
becomes clear, the intervention managing process 160 will come to urge him to intervene 
in a patient's therapy process by contacting a patient thru/or a doctor, and a health-care 
provider. The extemal creation information about the specific intervention indicated to be 
a desirable therapy method of curing for every stage of progress of condition of disease 
as intervention and the medical guideline 105 in drawing 1 is required for the intervention 
process 103 of the patient of a dangerous condition. 



[0016]Finally, it may record in itself [ intervention ], and once the intervention 
process 103 of the patient of a dangerous condition finishes, these intervention results 
shown as intervention result measured value in drawing 1 will be stored in a patient's 
medical intelligence database 100. The feedback step which feeds back the data of an 
intervention word [ a whole process ] by this, In order to promote analysis of a result, it 
can become some bases for being made to be carried out again through a risk 
hierarchization step, or generating a new risk hierarchization process of having corrected. 

[00 17] A **** managerial system analyzes the flow of health information pecuhar 
to each patient, and avoids that intervene in a doctor thru/or a patient at the time of 
necessity, and health condition gets worse, therefore he is trying to avoid a high cost 
phenomenon in short. The following thing is contained in this **** management. 

[0018]!) The state of a certain predetermined **** drawn from research data 
should be based, and identify the potential patient expected to participate in the 
organization of a client, and a program. 

[0019]2) In order to evaluate the state of use the claim on medicine, the 
claim on dispensing, clinical data, and lab data. 

[0020]3) In order to carry out management maintenance of the program, use the 
intervention measure defined beforehand. As an example of an intervention measure, 
there are an answer, a temporary transfer according to a health-care specialist further, etc. 
to dispatch of a periodical notice, dispatch of symptomatic enlightenment material, and 
the telephone poll from a patient. 



[002 1]4) Carry out management management of the process with the case (case) 
program manager which performs a required intervention measure to a client (for 
example, MCO, a health-care provider), a doctor, and a patient. 

[0022]5) In order to judge whether the end of specific **** improves by a 
positive **** management service, record the intervention in a patient's health care. 

[0023 ]6) In order to judge a result to intervention, process intervention 
management information [ an analysis process ]. 

[0024]If it is in the method of this invention, it is a case program manager 
(although drawing 1 does not show, about the function of the manager concemed.). it is 
shown as a part of case managing process 150 which was shown in drawing 2 and which 
is mentioned later. While clarifying the patient expected to receive a benefit by change of 
a therapy to a doctor and proposing a cure to a doctor, a patient's therapy is made to 
progress by taking remedial compliance measures on education to a patient 
(simultaneously therapy doctor in attendance). What a case program manager diagnoses 
**** or prescribes a therapy method of curing is not done. The diagnosis and the therapy 
on medicine are a qualified medical practitioner's duty. 

[0025 ]By using the method of this invention, the case program manager can 
clarify a patient's subset which is not treated by the important thing in accordance with 
the desirable therapy method of curing at the state of the patient's **** from the patient 
who has received the therapy, and it. It is dramatically suitable for this invention, and the 
therapy method of curing of the patient who has not received the desirable therapy 
method of curing from this patient group becomes clear automatically, and this patient 



group can affect change of a custom, or it can have influence so that it may double with a 
recommendation therapy method of curing. 

[0026]In the explanation after this invention, for convenience a case program 
manager, A prediction healthy result is shown as single sauce of extemal information like 
the modeling guideline 104 for the modeling process 102, and the intervention for the 
intervention process 103 of the patient of a dangerous condition and a medical guideline. 

[0027]Generally, the exclusive computer system automates, for example, and the 
function of most case program managers is performed. However, when the **** control 
program was started, or the end user provided extemal information or corrected to the 
**** control program based on experience, a new parameter will be provided or he will 
change the intervention method if needed. 

[0028]If it is in the embodiment of the great portion of this invention, the role of 
the case program manager is divided into two or more persons or substance (entities). For 
example, the patient who has a possibility of becoming a "high cost" patient, in one "case 
managed" substance is discemed, Another substance contacts a doctor with a compliance 
device remedially with this information and not only remedial advice but a patient's 
teaching materials, and has been the condition referred to as that the third substance 
moreover carries out direct contact to a doctor. Another substance may identify statistical 
information and may assume the duty which generates a predictive model. As a result of 
performing the method of this invention, it was special, and the patient suffered from 
****** which moreover needs the care which expense requires is a small number, and 
was able to receive the therapy with many suitable patients. 



[0029]Usually in the method of this invention, at least several therapy medical 
practitioners are involved. Although about about 100 therapy medical practitioners are 
involved in the desirable 1 embodiment, it is more effective if 250-500 medical 
practitioners or many medical practitioners beyond it are involved. 

[0030]The advanced flow chart of the **** managerial system of**** 
managerial system this invention is shown in drawing 2. A **** managerial system 
consists of the **** management data library system 101 containing the patient data 
collection integrated process (PatientData Collection and Integration process) 110 and the 
**** management data base 120 in drawing 2. The information on a phenomenon level is 
just going to store this. Next, a **** managerial system is provided with the following. 

Prediction modeling process 130. 

Risk hierarchization process 140. 

Intervention managing process 160. 

Intervention record pursuit process 170. 

[0031]The case managing process 150 receives the intervention record pursuit 
process 170 to a rule for intervention information from the intervention managing process 
160 again. The case manager 150 provides the information which appeared from the 
outside in the prediction modeling process 130 and the risk hierarchization process 140. 

[0032]The **** management data library system 101 consists of the patient data 
collection integrated process 110 and the **** management data base 120. The patient 
data collection integrated process 110 prepares appearance to the predetermined format 
which deletes redundant information and is common by receiving raw patient data from 



health-care sauce, and processing the raw patient data concerned. In the first stage, in 
order to assume the first patient group (initial population of patients), as an information 
source, it is more nearly required than one or it. 

[003 3] As a source of raw patient data, as long as it is just going to save a patient's 
record, they may be a health-care provider, other providers, and a payment person that 
makes payment to health-care service, for example like a doctor, a hospital, and a 
chemist's shop. As [ include / it was difficult for it to become impossible to be dispersed 
or to access and to format, and it overlapped, or / these records / inaccurate information ] 
Therefore, as an information source which can access this information easily, it can find 
out in a specific benefit provider's (benefits provider) health-care claim record document. 
According to the typical embodiment of this invention, such a health-care claim record 
document is used. 

[0034]The patient data collection integrated process 110 stores the formatted 
patient information in the **** management data base 120. This **** management data 
base 120 is just going to store the clinical recording of the patient who uses by this 
invention, clinical data, and other data. 

[0035]The prediction modeling process 130 of this invention generates the 
predictive model and rule which identify the patient to whom health condition may get 
worse to the restrictions on **** which has become clear, or statistics, and it using a 
sample patient database etc. considering the patient group of predetermined identification 

"Identification ^^^J^*" used in this specification means **** in which the client is 
interested like asthma, and depression and hyperemic cardiac insufficiency (CHF). 



[0036]The risk hierarchization process 140 which showed in drawing 2 applies 
the predictive model and rule on statistics to the patient data from the **** management 
data base 120 corresponding to the patient of the group who chose from the **** 
management data base 120 based on the predetermined standard. As this predetermined 
standard, they may be "all the client (MCO) patients" or "all the new employed people", 
for example. In the risk hierarchization process 140, the subgroup of the patient (at-risk 
patient) of a dangerous condition is identified, and an intervention list is generated from 
this subgroup. 

[0037]if the intervention managing process 160 sends a letter and enlightenment 
material to the patient of such a dangerous condition, telephones or carries out the visit to 
a house ~ etc. ~ the schedule of intervention to the identification patient raised to the 
intervention list is stood, or it is performed. Finally, in the intervention record pursuit 
process 170, the result is saved for record of the performed intervention. 

[0038]Operation of the **** managerial system shown in drawing 2 is explained 
henceforth. First, the predetermined restrictions of specific **** and others which have 
been problems are become final and conclusive by the case managing process 150. 
Identification **** and restrictions are supplied to the prediction modeling process 130. 
This prediction modeling process 130 receives the patient medical data of the subgroup 
from the **** management data base 120 which meets the predetermined statistics top 
standard which corresponded to the patient who has identification and was defined 
from research data. Then, the prediction modeling process 130 generates the predictive 
model and rule which identify a patient based on the subgroup of said patient medical 



data from the patient group of predetermined identification **** in the dangerous 
condition in which heahh condition may get worse. 

[0039]The risk hierarchization process 140 receives another rule for the predictive 
model and rule which were outputted from the prediction modeling process 130 from the 
case managing process 150. a group contained in the **** management data base 120 
based on the information supplied from the case managing process 150 ~ a patient's 
medicine clinical information is searched ~ the group ~ a patient becomes an 
identification **** patient group of a predetermined client. Then, the subgroup of the 
patient of an advanced dangerous condition is identified from the identification **** 
patient group of the predetermined client where health condition gets worse and which 
has the risk hierarchization process 140 in a dangerous condition [ serve ] using a 
predictive model and a rule. 

[0040]Identifying the subgroup of an advanced dangerous condition is a 
subjective act for which an operator opts. It is not pushed forcibly. For example, "an 
advanced dangerous condition (high-risk)" is decided according to the weight of **** 
thru/or condition of disease. Or it may run with the resource which may be obtained. 
Many resources may receive in view of the cost which provides useful intervention. A 
screening method used as a classic example of an "advanced dangerous condition" when 
coping with serious human body suffering a calamity, That is, there is a screening method 
of not treating also when the viability which is not treated when death possibility is large 
is large, and treating when a survival rate becoming large by intervening, or becoming 
permanent disability can be eased. There is a method of defining the subgroup of an 
advanced dangerous condition as consisting of a fixed rate of all the groups based on the 



ability to be treated [ how many patients ] by specific operation as another example. 
Therefore, if the throughput of a specific system can treat or manage 1000 patients on a 
specific day, it can be defined as 1000 patients in the total number being the subgroups of 
an "advanced dangerous condition." Only expense sufficient similarly to intervene useful 
to 1000 patients as an interposer in six months can be possessed. Therefore, if this 
definition is followed, these 1000 patients that are in a dangerous condition highly will 
become an "advanced dangerous condition" subgroup. There is the method of grading a 
clinical result to 1-5 as another example, considering the useful result considered, and the 
patient considered that brings about the good result graded by the larger numerical value 
than 3 or it is made to progress as an "advanced dangerous condition" subgroup in the 
method. Age, the incidence rate (age-related likelihood of an adverse outcome) of the bad 
effect by an age exception, an improvement rating (a positive outcome), etc. can be used 
for defining an "advanced dangerous condition" subgroup. For example, the patient who 
has the family who experienced estrogen dependence ****** by the woman of 
menopause can be determined as an advanced dangerous condition patient. Combining 
these factors with it two and more in generating the algorithm which identifies an 
"advanced dangerous condition" subgroup to it is also considered. 

[0041]although this step is explained as what identifies one "advanced dangerous 
condition" subgroup, it can resemble intervention to that extent, it can respond to it, and 
can also take in to analysis of a level part opium poppy lever. Therefore, defining a set of 
the subgroup which assigned the specific risk degree (risk factor), and being made to 
intervene to a set of the subgroup selected based on the level with which risk evaluation 



differed is also considered rather than defining an advanced dangerous condition 
subgroup. 

[0042]Clarification of a set of an advanced dangerous condition subgroup thru/or 
a target subgroup will generate the intervention list which the risk hierarchization process 
140 ranked the patient and carried out in accordance with the predetermined standard, if 
send a letter and enlightenment material to the patient of a dangerous condition, or the 
intervention managing process 160 of this invention telephones or carries out the visit to 
a house using this intervention hst ~ etc. ~ it being standing the schedule of intervention 
or performing it, and. It prevents the health condition of the patient concemed getting 
worse, or improves. 

[0043] Although the intervention managing process 160 incorporates the data sent 
from the **** management data base 120, this data is "client" identification **** patient 
data, and is standardized by the appearance of the "^"^"^"^ management data library. The 
parameter and rule which identify the specific patient corresponding to the conditions for 
participating in a **** program are sent to this data supply thru/or a detection process 
from the case managing process 150. The population taken into consideration by a 
specific identification **** program in this detection process is obtained. 

[0044]Henceforth, each process of the **** managerial system of this invention 
shown in drawing 2 is explained in full detail. 

[0045 ]In drawing 3^ a **** management data library and the data integration 
**** management data library 101 are explained, referring to the flow chart of a high 
level which shows raw patient data acquisition, conditioning, and database formation. 



The **** management data library 101 consists of the patient data collection integrated 
process 110, the ^^^"^ management data base 120, and the research database 250. 

[0046]The patient data collection integrated process 110 The cost claim sauce 
(Reimbursement Claims source) 200 as a data source. The raw patient data conditioning 
process 210 of "sweeping away (clean-up) away" away raw patient data, It consists of the 
translation process 220 which changes raw data into predetermined appearance, and the 
updating patient data process 230 of updating patient information (this information is also 
called phenomenon level information) by a subsequent phenomenon thru/or intervention. 

[0047]In the patient data collection integrated process 110, raw patient data is 
supplied to a raw patient data conditioning algorithm from the cost claim sauce 200. As 
an example of the information source for identifying the group of the patient who has 
received medical science actually, there are large number of people's health-care benefit 
provider's (benefits provider) clinical record, health-care claim record (health care claim 
record), etc. The claim to a charge for medicine, a doctor visit, hospital stay, and a 
laboratory test pays, and is received and processed by calculation of /cost as known well. 
If it is in the typical embodiment of this invention, this claim information (claim 
information) is inputted into DB2 thru/or the Sybase (Sybase) database of the computer 
system (not shown), for example. 

[0048]However, this invention is not limited to the cost demand sauce 200 like a 
graphic display. Data conceming an individual like demographic data at another 
embodiment of this invention. The management data base is built using personal 
data, family history, geography data, and other data like the history of social data, a life 



style, sexual abuse or the childcare abandonment by parents thni/or corporal abuse, the 
nutriture, etc. 

[0049]The method of this invention borrows the help of the electronic database 
with which it is data about the individual from the cost demand sauce 200, and medical 
data, demographic data, medication data, diagnostic data, treatment data, etc. can usually 
be memorized and searched, for example, and is performed. For example, the following 
medication data is searched from a cost demand. 

[005 0]a) Amount d [ Provider identifier ] of patient identifier b prescribed drug c 
medication Medicinal quantity e Drug administration treatment period f The latest 
prescribed drug administration day g [0051] These data has a desirable form in which 
machinery reading is possible, and it is desirable that it can collect now carefully with the 
prudent record for every patient in the field which can moreover be searched. As for each 
record, it is desirable to consist of one currently explained in this specification or the field 
which has described whether case management intervention beyond it was performed. 
This data is memorized by the computer and can be accessed now using the customized 
database use software. Such software has not only a search service but a report (display, 
printing, electronic distribution) function. 

[0052]Drawing 4 is a block diagram of a high level showing three information 
sources suitable for using by this invention. As shown in drawing 2, generally there are 
three sorts of information sources, the chemist* s shop (Rx) claim 202, the doctor (Dr) 
claim 204, and the hospital (HL) claim 208, in such a provider's claim information. As 
listed to the block showing claim information, various information is acquired from each 
claim by a medicine code, a doctor name, diagnosis codes, treatment, various dates, and it 



in other suitable information. The greater part of this information is expressed like the 
medicine code, the treatment code, and the sick code using the code. 

[0053]Retuming to drawing 3, the raw patient data conditioning machine 210 
performs the data custody check (data integrity check) which identifies and processes the 
claim dismissed or prepared. 

[0054]In order to use a database more efficiently, to the database use 
subalgorithm (not shown) of the raw patient data conditioning algorithm 210. It has a 
function in which remove redundant input, remove the input about the patient of 
disquaUfication, or the record which performed case management intervention within the 
predetermined period is disregarded. 

[0055]Then, the conversion algorithms 220 read a source-data file, and build the 
**** management data base 240 for the appearance of a predetermined database by 
patient information. Although Sybase is used in the "^"^"^"^ management data base 240 of 
this invention, other similar database products can also be used. 

[0056]Finally, the updating patient data process 230 of drawing 3 takes in 
intervention management information from the intervention managing process 160 and 
the intervention record pursuit process 170, and it updates the patient information of the 
**** management data base 120 so that the intervention information about a member 
patient may be included. 

[0057]The typical embodiment of the translation process 220 is shown in drawing 
5 in the form of the detailed flow chart. 

[0058]In drawing 3, the file manager 310 checks whether it is suitable for 
processing, and saves the information about each file in a catalogue database while it 



identifies the file which received the patient data file and was inputted. If the file 
concerned is a thing according to hierarchy (Hierarchical), the file manager 310 will send 
the file concerned to the file conditioning machine classified by hierarchy, and will read 
the contents into a flat file. Then, a flat flle is saved by the flat file treater 330 at the **** 
management data base 240 by using the information included on the input environment 
table 340 and the output ring boundary table 350. Patient data is saved in a database by 
using a data model after that. 

[0059]Drawing 6 shows a typical data model which is used in the patient data 
library in the 1 embodiment of this invention. The source-data library 410 which records 
the feature of the data inputted into SAI of database construction on this data model, It 
consists of the exception-handling process 420 of processing a data exception matter to 
SAI of a construction process, the client table 430 including the list of **** management 
provider clients, and the member table 440 containing identification information peculiar 
to a member. 

[0060]The claim table 450 which is record of health-care activities [ in / in a data 
model / the member table 440 ] of as opposed to [ whole member patient ] a one member. 
The lab table 460 showing the substance which is related to collecting the clinical trial 
data about a specific member, and a relation, and the diagnostic treatment table 470 
which are the diagnosis for every specific claim and record of medicine treatment are also 
included. 

[0061]The systematization process of a data model is as follows. In drawing 6, the 
source-data list 410 records progress and the characteristic of the data inputted into a 
database construction process. The exception handling 420 processes the exception of 



data in a construction process. Lose a value, or a value comes out of the range, or 
generate an exception by the error of others in data, and when an exception occurs, the 
exception handling 420, These exceptions are canceled by canceling an error based on the 
information which throws away data, holds some data, or may be obtained. 

[0062] A patient is held in the client table 430 and the list of **** management 
provider clients which have participated in the system and method of this invention is 
included in it. Each client in the client table 430 has the patient defined as the member 
table 440 as a member. In the member table 440, information is included like a member 
name, a birthday, and sex. 

[0063]The claim table 450 is held for each [ in the member table 440 ] member 
patient of every. Each claim in the claim table 450 is record of the health-care activities 
to a one member. The data items currently recorded include the family doctor of the 
information about the day when the claim was taken out or the date, the medicine, and the 
formula which were canceled, the detailed matter of a medicine inspection, and a member 
thru/or other doctors and the provided service thru/or treatment, etc. 

[0064]The necessary condition of the lab inspection carried out about the member 
with the specific lab table 460 (requisition). The substance and the relation which are 
related to access (accession) and solution (resolution) are expressed, and there are a blood 
test, a glucose inspection, the other inspections based on one analyte, etc. as a data item 
currently recorded. 

[0065]Finally, the diagnostic treatment table 470 is recording the main diagnosis 
and secondary diagnosis beyond one or it to the specific claim expressed as an ICD-9- 
CM code. Being able to make diagnosis into a diagnostic group (DRG) collectively, DRG 



is one of the diagnostic classifications which 495 which shows the resource consumption 
which the patient resembled, and a stay pattem has. The diagnostic treatment table 470 is 
also recording the treatment corresponding to each diagnosis, These treatment may be 
expressed as the inside HCPCS of the foreign-troubles person CPT code (out-patient CPT 
codes) and a hospital (inch-hospital HCPCS), or a registration code (proprietarycodes). 

[0066] Although the 2nd identification **** characteristic database is generated, 
this is for supplying the database of identification **** patient data to the prediction 
modeling process 130. Retuming to drawing 3, this database is the research database 250 
and is a claim level database in predetermined appearance like an SAS format. Although 
the identification **** sample patient data used for building the research database 250 
shall be supplied from the **** management data base 120 in drawing 3, This invention 
is not limited to it and the research database 250 may be built from the cost demand sauce 
200 by using a suitable conditioning algorithm. 

[0067] An example of each research database format of Rx and DR which are 
contained in a research database, and HL claim is shown in drawing 7. Since the specific 
service provider by which the claim is carried out has also come out as shown in drawing 
7, the claims of the claim 1 to the claim x and suitable information are enumerated. The 
DB2 database expresses the sauce of the raw data element which needs processing by the 
raw patient data conditioning algorithm 210. Then, it downloads periodically with data to 
the research database 250. 

[0068]Speaking of the generation statistic forecast modeling of a predictive 
model, drawing 8 is a flow chart of a high level which shows the sample patient data 
extraction process and prediction modeling process for identification ****** by this 



invention. As shown in drawing 8, the prediction modehng process 130, (1) The 
extraction step 610 of identification "^^^^^^ sample data, and Step 620 which performs (2) 
quality control operations (option), (3) Step 630 which confirms whether data is effective 
on statistics, (4) Step 640 which changes the data of a claim level into the data of a 
phenomenon level, (5) It consists of Step 650 which processes the file of a phenomenon 
level to an analysis file, and a step which generates an identification **** predictive 
model and a rule by processing an analysis file using (6) statistical technique. 

[0069]In drawing 8, the process of asking for a predictive model is started from 
extraction of Step 610, i.e., identification **** sample data. In this extraction step 610, if 
data is changed into an SAS format, sample patient data will be inputted into 
identification **** from the case managing process 150 from the research database 250 
again. In an SAS procedure, process information and the patient of (1) identification **** 
is extracted (Step 610), (2) Process the information on a claim level to the information on 
a phenomenon level (Step 640), (3) Generate the analysis file for analysis using a 
predetermined variable and time frame (Step 650), and a predictive model is generated as 
a function of the variable most often reflected in correlation with a result in which (4) 
health condition gets worse (Step 660). 

[0070]Considering a statistical viewpoint, the important point which must be 
taken into consideration in developing a predictive model from a database is sample size. 
In order to maximize the completeness of a predictive model, effective sample size is an 
important element and it depends for required sample size on the size of union between 
variables in quest of a prediction equation. Since it is strange about these unions, all the 
patients in connection with each plan make it contain from the start. 



[0071]In extraction (Step 610) of the patient who has the 1st step, i.e., 
identification "^"^"^"^^ thru/or condition. Various parameters obtained from a case program 
manager, research sauce, or other health-care specialists are used. It has defined which 
patient has qualification to original all the members (overall initial universe of patients) 
of the identification **** patients who should take into consideration. 

[0072]for example, in the 1 embodiment of this invention, only the patient who 
has a claim to the long therapy [ it is alike, and continue, and are registered succeeding 
the benefit provider, and ] by depression or antidepressant administration beyond 12 
months or it has qualification. Although it is needless to say, this standard is only an 
example, for example, as it said so in if it must be 18 years old as age, adding that at least 
the registration for 24 months thru/or six months is enough, it can also change a standard. 
At the desirable embodiment of this invention, it is identification **** (for example, 
depression.) in the extraction step 610 of identification **** sample data. The therapy in 
the medicine used under the therapy of the code for which it was suitable with reference 
to the incidental documents I, or identification **** (for example, the case of depression 
antidepressant.) All the claim data of a patient are extracted with the code for which it 
was suitable with reference to the incidental documents III. 

[0073]In the health-care industrial world, various codes are used for claim 
information that it judges whether is required that the claim of which treatment, a 
therapy, diagnosis, the medicine, etc. was carried out. In the embodiment of the 
invention, as shown in the incidental documents I and II, the code is selected. About these 
codes, the U.S. medicine association's (American Medical Association) "the newest 
procedure glossary (Physician's Current Procedural Terminology, CPT) for a doctor". Are 



just going to be indicated by "the collection (St. Anthony's ICD-9-CM Code Book) of 
Anthony ICD-9-CM codes", and it mentions in this specification as reference about the 
literature of these two affairs as what shows the sauce of codes and these codes. If it is a 
code showing treatment, a therapy, diagnosis, medicine, etc., even if it is a code like a 
throat except this, by this invention, it can use, so that a person skilled in the art may 
understand well. 

[0074]In the data-quality-control step 620, claim adjustment and completeness 
checking are performed by request after the extraction step 610 shown in drawing 8. this 
quality control step 620, since it is an option, for example, the patient data of 
identification **** does not need this step. As a result of the raw patient data 
conditioning step 210 (drawing 3 and drawing 4), when the original **** management 
data base 120 has sufficient quality, it can skip this step. 

[0075]In the quality control method in Step 620, an intermediate output file 
including two or more sets of frequency counts (frequency count) for processing is 
generated from the above-mentioned data set. If it is in an embodiment of the invention, 
in the case where depression is identification it is generated for examination of the 
intermediate output file of the following characteristic. 

[0076]a) The table showing the count of the member by i sex, the table of the 
count of the member applicable to ii age group, iii) The frequency count of the specific 
member in the sex, age group (0-9, 10-19, ....), and time record (Mon.) which include the 
table of the maximum possible month number from the count of the age group divided by 
sex, and iv time record, i.e., one month, [0077]b) The number of the members who have 
the frequency count of the ICD code (incidental documents I) of depression, i.e., at least 



one hit, and have each ICD code in incidental documents I-a in what kind of level as the 
1st code, [0078]c) The frequency count of an antidepressant (incidental documents II) : 
the number of the members who have one claim even if small per [ in the i incidental 
documents III ] each medicine [0079]d) the ICD code ~ medicine ~ or both ICD and 
medicine the number of members with the qualification for receiving treatment, 

[0080]e) The frequency count of the member of all the claims in each file (HL, DR, Rx) 
for every member, [008 l]f) frequency count of all the kinds in DR (anywhere may be 
sufficient) and HL file of ICD code (only the first three numerical values of the ICD code 
are used) the frequency of each - being attached to the top 10, i.e., DR, and HL file at 
least ~ table, [0082]g) The hospitalization frequency count on a calendar. It counts 
backward from the last moon that obtained the availability or qualification of data, and a 
month number is calculated. Condition called moon 2 as the moon 1 and the moon before 
that as the moon when data is finally obtained. 

[0083]f) The frequency count of the measure related to depression (the CPT code, 
incidental documents I-b) [0084]i) Frequency count of all the CPT code (as opposed to 
the level of the first 3 numerical codes) [0085]The above-mentioned frequency count 
used for performing preliminary evaluation by facing about data integrity is only an 
example of includes a usefiil or useless parameter, or can be changed to delete. 

[0086]At another embodiment of this invention, the following frequency count is 
generated by the case where hyperemic cardiac insufficiency is identification 

[0087]A) First, generate the frequency count of the number of a member's time 
records. Then, in the case of the member who has two or more time records of at least six 
months, it is judged whether CHF diagnosis was during each time record. As a result, the 



time record without CHF diagnosis is excepted and holds only the time record of the last 
with CHF diagnosis. 

[0088]B) All the remaining members' time record judges the total cost called ALL 
COSTS which the member experienced during all the registration in one case. The whole 
plan, independently, perfect proc univariate of ALL COSTS bundles up per all the plans, 
and is taken out. "proc univariate" is the SAS method which generates descriptive 
statistics (for example, an average, a standard, a bias difference, etc.). 

[0089]C) Judge the cost (valve flow coefficient COSTS is called) which is 
especially a cardiovascular system from judged ALL COSTS. If valve flow coefficient 
ICD-9 code is contained in the 1st or 2nd position of the claim from DR or HL file in 
judging, it will be considered that cost is valve flow coefficient COST, regarding it as 
valve flow coefficient claim, if the claim from Rx file is a thing from the medical class 
04000 ~ calculation ~ it is considered that cost is valve flow coefficient cost. Perfect Pro 
Univariate about valve fiow coefficient COSTS is also independently taken out 
collectively about all the plans the whole plan. 

[0090]D) Judge the cost about the hyperemic cardiac insufficiency called valve 
flow coefficient COSTS to CHF COSTS. If CHF ICD-9 code is contained in the 1st 
thru/or the 2nd position of the claim from DR thru/or HL file, it will be considered that 
cost is CHF COST. Perfect Pro Univariate about CHF COSTS is also independently 
taken out collectively about all the plans the whole plan. 

[0091] About the all the members time record which remains, it computes an all 
the members period monthly collectively independently for every plan. Though the 
member was registered only for the day at least at that time, the member concemed 



regards it as what was registered into the moon. Therefore, perfect ProUnivariate about a 
member monthly is also independently taken out collectively about all the plans the 
whole plan. 

[0092]F) Finally in the case of all the patient status code =20 in a residual time 
record, assign a unique member count. That it is status code =20 means that the patient 
died or it did not recover. 

[0093]To cost calculation, the following guideline is applied in the desirable 
embodiment of this invention. 

[0094]a. It can be considered that the medical services of an inpatient's 
hospitalization, emergency service, a doctor/outpatient, and others of that are every claim 
andAMTPAIR+AMTCOPAY+AMTRESERVE+AMTDEDUCT. 

b. It can be considered that medicinal cost is AMTPAID+AMTCOPAY. 
However, as for AMTPAID, an amount paid and AMTCOPAY mean the co-payment 
amount of money, AMTRESERVE means a deposit, and AMTDEDUCT means 
deduction, respectively. 

[0095]By the embodiment of the invention, the following rule is used for the cost 
hierarchy. 

1. Only the hospitalization for CHF brings forth other phenomena. 

2. All the Rx expense, treatment expense, and doctor expense are contained in 
hospital expense. 

3. By the visit to a hospital, cost is set as zero (contained in hospital expense), and 
Rx phenomenon and a treatment phenomenon occur. 

4. The visit phenomenon by another doctor does not arise in the visit to a hospital. 



[0096]In carrying out preliminary evaluation about data integrity, although it will 
repeat, the used above-mentioned information is only a mere example, without deviating 
from the range of this invention, may include the parameter considered to be useful or 
useless, or may be changed to remove. 

[0097] Since input was not effective using this information, in order not to bend 
the end product, i.e., a predictive model, the "quality check" is performed about the 
patient of the first identification An intermediate output file is generated by this 
processing 620 that maintains data quality, i.e., a quality control operation step. For 
example, the information extracted by confirming whether there is imbalance or 
imbalance of the data of others out of which a defect comes to the completeness of a 
predictive model can be polished up like the thing from a person aged 60 and over in all 
the claims, and the thing from a male. Step 620 in an embodiment is made to be 
performed in manual operation, looking at an intermediate output file. However, the thing 
which is considered by using various thresholds and which receive out of balance and 
scans a frequency count automatically is also considered. 

[0098]Information will be changed into the format of a phenomenon label if the 
information on a claim level is extracted and polished up in accordance with various 
predetermined standards that it seems that it is suitable for next processing. 

[0099]In drawing 8, the following step is Step 640 which changes the data of a 
claim level into the data of a phenomenon level. In assigning a time window especially 
for analysis, in order to give flexibility to processing, two master data files which can 
generate an analysis file are made using the 2nd above-mentioned step (namely, step 640 



which changes the information on a claim level into the information on a phenomenon 
level). 

[0100]In the desirable embodiment of this invention, the master data file 1 is a 
member level file, (1) A member key, (2) birthdays, (3) sex, the registration date of (4) 
beginnings. (Namely, the opening day (1/1/92) of a data set thru/or a registration date), 
(5) registration end date. (Namely, the end date of a data set thru/or the final day of 
registration), the **** phenomenon identified by (6) beginnings. (For example, formula 
Japan of the beginning of an antidepressant or hospitalization Japan by hyperemic cardiac 
insufficiency), (7) A leaving hospital day, the number of records in (8) phenomenon files 
(main file 2), (9) Only the input mode (namely, i) antidepressant to the data set contains 
all the data of the static thing (that is, not influenced by time) like both iii antidepressants 
and depression diagnoses of only ii anti-depression diagnosis. 

[OlOlJThe master data file 2 is a phenomenon level file containing the record for 
every phenomenon and the date of a phenomenon which were ordered by the member, 
and if it is in this invention, it is expressed with the descending order from the 
phenomenon-happened day. 

[0102]The phenomenon occasionally called episode is a generating matter 
considered to be suitable for identification **** based on clinical knowledge. If there is 
knowledge what kind of raw data element is obtained from a claim, a set of a 
phenomenon. When the phenomenon is based on the combination of each data element or 
the data element, it can set directly or indirectly from a data element, or can draw from 
each thru/or a compound data element. 



[0103]Drawing 9 shows the typical list and its format of the phenomenon for the 
main file 2 (phenomenon level file) in the case where identification **** is depression. 
As shown in drawing 9, the following item is included in the inputted item. 

[0104]1. claim b. of a hospital currently identified by the hospitalization a. 
hospital whereabouts place code in depression ~ there is a lapse period from the opening 
day on the 1st at least. 

c. There is ICD9 code. 

d. Anywhere is depression ICD9 code. 

e. sick sign child (illness indicator) (incidental documents V) 1= ~ main illness, 
2= suicide, and 3= ~ main illness and suicide, and 0= ~ in addition to this [0105]2. 
Emergency room a. in depression There is emergency room visit b. ICD9 code 
(incidental documents I-a) currently identified by the emergency room whereabouts place 
code. 

[0106]3. Medical practitioner (non-hospital) visit a. in depression There is a 
medical practitioner's claim b. ICD9 code (incidental documents I-a). 

c. Category: Psychiatrist =1, other =0 [0107]4. If it follows on approval of the 
formula a. SSRI (alternative serotonine ingestion depressant) therapy class 5.51.3.b. 
hospital of SSRI, it will be cost =0c. Category sign child = blank [0108]5. Formula a. for 
TCA (3 annular antidepressant) or MAOI (monoamine oxidase depressant) Therapy 
classes 5.5.1.1 (tertiary amine), 5.5.1.2 (the 2nd amine), and 5.5.1.4 (monoamine oxidase 
depressant). And if it follows on approval of a 5.5.2b. hospital, it will be cost =0c. The 
category sign child = therapy class 1= 5.5.1.1, 2= 5.5.1.2, 3= 5.5.1.4, 4= 5.5.2 [0109]6. 
Other neuroactive agents (from Rx file) 



[0110] 

7. Measures against depression (from DR or HL file) 
Category: The CPT code or ICD treatment 0= psychotherapy It can set to 
incidental documents I-b which is not listed henceforth. All the CPT and ICD code 1= 
diagnosis 90801, 90820, 90825, 90830, and 90862 94.0x, 94.1x, 94.21, 99.22, and 94.23 
2= shock treatment 890870 and 908712 94.24, 94.26, and 94.27 -- lessons is taken from 
this item and cost is assigned to the visit or hospitalization of the doctor which treatment 
generated. 

[01 1 1]8. the item in the hospitalization, in addition the item 8 by depression 
received diagnosis of depression ~ or since the treatment for which depression is 
sometimes benefited from having taken the antidepressant is seemed, although it may go 
into Caux Hort, carry out to condition other than depression. 

a. All the hospitalization which has a lapse period from the opening day on the 1st 

at least. 

b. Sick ICD9 main code (incidental documents V) 

c. About a category, it is the above 1 (1= Lord, 2= suicide, 3 = both, 0= in 
addition to this). 

[01 12]The count of the items 9-13 is summarizing one month. The date is an 
accrual date of the beginning of authorization The number of the identification 
phenomena generated during the moon is packed into a numerical portion. 

[01 13]9. Emergency room a. by non-depression Doctor (outpatient) visit a. by the 
emergency room visit 10. non-depression identified in an emergency room Doctor visit. 



b. Except the visit accompanied by depression diagnosis (incidental documents I- 

a). 

Namely, the thing which is not in the above 3. 

1 1 . medicine 12. given in the formula incidental documents IV of a related 
medicine ~ all the medicine which is not contained in the formula incidental documents 
III or IV of medicine [ in addition to this / (what is not depended on depression) ] 
[01 14] 13. The formula by depression (from Dr and HL file) 

a. Category sign child 1= large treatment, 2= smallness treatment (see the 
incidental documents IV) 

[01 15]Drawing 10 shows the event list for the main file 2 (phenomenon level file) 
by the embodiment of the invention in the case where hyperemic cardiac insufficiency is 
identification and the format. The example which the main files 1 and 2 can 
classify according to this embodiment further using the positive (ground) rule which 
brings about the count of various phenomena is shown. 

[01 16]I. Count the claim which has a lapse period from the opening day on the 1st 
that it is small as a hospitalization phenomenon (using both 1st and 2nd ICD-9 codes) 
called HOSPITALIZATION. The places (for example, an emergency room, a doctor's 
administration building, etc.) where service for consideration was offered by the 
whereabouts place code are distinguished. Cost is put only into a 1st ICD-9 code 
category. If what is newly hospitalized in the next day which left hospital from the former 
hospital occurs, it will mediate between two hospitals to one. On the other hand, if what 
is newly sent to hospital after progress of considerable days occurs after leaving hospital 



from a former hospital, it will be considered that the hospitalization to a next hospital is 
new hospitalization. 

[01 17]A whereabouts place code II. 07 or 08. Or the claim which is 10. Or 
A0010-A0070 to which a hospital common treatment code system (Hospital Common 
Procedure Coding System, HCPCS) sets a provider code to 81, A0215-A0225, and the 
claim which is A0999, It counts as an emergency room visit phenomenon (using both 1st 
and 2nd ICD-9 codes) called ER VISIT. Cost is put only into a 1st ICD-9 code category. 

[01 18]III. Although the whereabouts place code has a peculiar service provision 
day (DOS) by 01 or 06, Although the claim which accepts a provider key which is 
different in the same DOS (it will be dealt with with the same office visit if the same 
DOS has same provider key) is counted as an office visit phenomenon called 
OFFICEVISIT, An office visit phenomenon (all the costs accompanying this 
phenomenon shall be attributed to hospitalization) is not taken out with the case where it 
generates while sending this office visit phenomenon to hospital. The HCPCS code 
counts the claim which is A0080-A0210 which sets a provider code to 81 as OFFICE 
VISIT. About other office visit phenomena, cost is put only into a 1st ICD-9 code 
category. : 124 (radiation therapy) between which it mediates with the office visit 
generated in the same DOS if it was not regarded as another office visit in the case of the 
following provider key but was, 224, 25 (independent lab), 355 (hosp o/pat lab x-line). 

[01 19]The definition of the kind of three phenomena mentioned above is further 
carried out by related diagnosis. 

[0120]The next step of drawing 8 is Step 650 which processes the file of a 
phenomenon level to an analysis file. After generating the two main files using the 



above-mentioned command (instructions) corresponding to Step 640, processing using 
time frame information and the selected variable (subordination and independent 
variable) is performed to phenomenon level data, and, thereby, an analysis file is 
generated at Step 650. 

[0121]Drawing 1 1 shows the typical appearance of the analysis file. Like a 
graphic display, the 1st column of a table has a list of members at the appearance of an 
analysis file. It is the list of variables which is crossing the crowning of the table, and it 
mentions this later. In the body part of the table, the data about a member's relation to the 
enumerated variable is indicated. 

[0122]Especially, in the processing to an analysis file from the main file in Step 
660, the algorithm with which a part is defined by a time window and two or more 
variables is used. This algorithm can carry out [ reprogram ]-izing to compensate for 
various time window adjustments and variable change, the analysis file generated at this 
step ~ the file (namely, thing which was just made into the member and was 
systematized) of a member level ~ it comes out. The main analysis file is a member level 
file drawn from the information in the main file. 

[0123]Each main analysis file is generated so that one base period window of the 
phenomenon (censored) of investigating, and the prediction window which is interested 
in the file concemed may be taken into consideration. Each new time window applied to 
data has required another main analysis file in the embodiment of the invention. 

[0124]In order to generate an analysis file, a time window scheme is applied to 
phenomenon level data with two or more variables. 



[0125]If a variable is discussed first, the independent variable and the dependent 
variable are contained in processing. The independent variable expresses the potential 
predictor of aggravation of health condition fundamentally, and the dependent variable 
expresses fundamentally aggravation of the health condition which should be predicted. 

[0126]If there is nothing about identification **** order to ask for the 
independent variable as an example for Step 650, the data element of most possible bases 
will be used. Then, an additional variable is generated based on the clinical knowledge 
about identification The combination of either of the data elements and variables 
based on clinical knowledge or both is used as a variable. Finally, some variables are 
generated and it uses based on those potential usefiilness as a tuming point (as a leverage 
point) in **** management. 

[0127]In the typical embodiment of this invention, in order to generate the 
analysis file in the embodiment which makes hyperemic cardiac insufficiency (CHF) 
identification two or more variables actually used at Step 650 in an SAS routine are 
shown in Table 1 with each item in a phenomenon file. It is considered automatically that 
each phenomenon in drawing 10 is an independent variable for processing. 

[0128] 

Table One Additional independent variable 1 . Age (at the time [ - One of three ] 
of the first CHF diagnosis or medication) 

2. Sex (M/F) 

3. HMO membership (specification of specific HMO) 

4. The first CHF diagnostic place (whereabouts place code) 

5. Ischemic cardiopathy (Y/N) 



6. Diabetes mellitus (Y/N) 

7. Diagnosis (Y/N) of life style which is not preferred 

8. Cardiac arrhythmia (Y /N) 

9. Other cardiopathy (Y/N) 

[01 29] Speaking of an dependent variable, there is a result which should predict 
use by this invention as a potential dependent variable considered, for example. In the 
case of CHF, some are following in such a result. 

[0130]!. Hospitalization (HL) by CHF. if this is a variable of the bisection called 
as a HL sign child (HL indicator) and has permission ~ HL=1 ~ other than this ~ coming 
out ~ a sign child ~ 0. 

[013 1]2. High cost. For example, a high cost sign child is good also as a 
maximum of 10% of the resource capacity factors in a dollar. A resource is analyzed 
independently - each whole stage counted from the time of the expense in top the 10% of 
the first CHF diagnosis, or the receiving date+1 of the first CHF relation medicine (on 
record), and 3 or 6 months. This will also be a variable of the bisection called a High Cost 
sign child, for example, if there is a patient to top the 10%, it will be High Cost = 1, and 
by except [ its ], it is High Cost = 0. 

[0132]The high cost sign child can also regard as distribution (PMPM) of the 
aggregate total cost for every [ in a region of prediction (from B to C) ] member in an 
embodiment of the invention. The high cost sign child in the case where PMPM in 
aggregate total cost distribution is 10% of the No.l member is 1, and it is 0 by except [ its 

]. 



[0133]3. Death [0134]Although only three dependent variables were mentioned 
about the specific example, it is just going to be understood easily that the known or the 
strange variable of others which suited the purpose of this invention can be used within 
the limits of this invention by the person skilled in the art so that it may be known well. 

[0135]Speaking of the time window about generation of an analysis file, lessons 
is taken from each selected story member, and only one analysis record is. 

[0136]In this invention, in order to generate an analysis file, the below-mentioned 
scheme which defines a region of prediction and investigation data (censoring data) is 
developed. That is, in drawing 12, the phenomenon window (analytical region) 912 
where activity (activity) is used for a time window predicting somethings in this 
prediction zone fundamentally to be a prediction zone thru/or the field 910 is defined. It 
is clear to a person skilled in the art that another time window scheme can be suitably 
used in this invention so that clearly. 

[0137]Time for a claim history to cover will be called the time window which 
begins from a somewhere "A" point and is ended at the "C" point on account of 
explanation. This time interval is divided with the "B" point which has a relation of 
A<B<=C in analysis and a region of prediction. That is, "B" will express the present, "A" 
will express a former phenomenon, and "C" will express a previous phenomenon more 
far. 

[0138]For example, it is assumed that Jane Doe's analysis record is based on the 
claims from January 1, 1991 to June 30, 1993. In this case, it is A=l/1/91, and 
C=6/30/93, and B may be chosen as 13/31/02 between somewhere with both days, for 
example, generally, A is defined based on the date extraction protocol from the time of 



data being obtained namely,, and is defined in the final day which the member is still 
registered about C and has the qualification to be a recipient of a benefit. Needless to say, 
in carrying out this invention, the method of definitions other than this can also be chosen 
suitably. 

[0139]The definition of this time B is important. If it is in this invention, in order 
to maximize the accuracy of a predictive model, two fundamental definitions are 
provided about B. Although another definition about B can also be used for a person 
skilled in the art so that he can understand. 

[0140]Drawing 13 calls the scheme 1 and the typical time window scheme which 
is used in processing data from the phenomenon level file shown in drawing 8 is shown. 

[0141]In the scheme 1, it is considered as B=C- (x# KA moon) to all the members 
in analysis by applying to C from B and setting up a phenomenon region of prediction. 
For example, when building a CHF hospitalization (HL) model (that is, HL is used as an 
dependent variable) for six months, it is B=C- (six months). In Jane Doe's example, B 
will be equal to 12/31/92. Therefore, CHF [ / in "the following six months" ] is predicted 
only using the date which covers (1/1/91-12/31/92) from A to B. The time B is a "these 
days point" and the "following six months" said here is carrying out the implication of 
being in the future at the time of after that, and having been at the previous time in the 
past. This is a keynote concept of the scheme 1, and it is important when you understand 
operation and employment of a predictive model. 

[0142]The analysis (reflectproximity to the event) dignity which reflects the 
appearance of the phenomenon which should be predicted as another embodiment of this 
invention. For example, it can also use less than three months as xl, 3-6 month x.75, 6-9 



month X.5, 9-12 month x.25, and more than 12 month x.l25. For example, it is known by 
the person skilled in the art, other suitable weighting methods can also be used like 
negative weighting. For example, the actually used dignity factors are 1/e-x, and x here is 
attached for every phenomenon and expresses the time (Mon.) from the point in time B 
with the typical embodiment of this invention. 

[0143]So, if a suitable set of a time window scheme and a predetermined variable 
is given, an analysis file will be generated at the processing step 650. 

[0144]If it retums to drawing 8 and an analysis file is generated in Step 650, in 
the following step 660, Step 660 which processes an analysis file using a statistical data 
will be performed, and an identification **** predictive model will be obtained now. 

[0145]If an analysis file is used, various discernment thru/or a predictive model 
can be built by using statistical technique. The analysis file which is in a member's level 
especially is processed using the statistical function obtained in SAS.In the typical 
embodiment of this invention, the statistical work performed in order to generate a 
predictive model is symbolic logic multiplex revolution (multiple logistic regression). If 
it is in this invention so that I may be understood by the person skilled in the art, other 
statistical techniques can also be used. 

[0146]In a typical embodiment, if statistical processing is applied to an analysis 
file, the variable by which the importance (probability value <0.05) of a predetermined 
level is fulfilled by the processing concemed will distinguish. These variables are the 
arithmetic expression Logit (p). = a+bxl+cx2 .... The predictive model expressed with 
H-zxi (however, a variable and a to z which xl to xi distinguished expresses the rough 



value of these parameters) is built. Then, each certainty (p) under consideration about a 
result is a formula. It asks by using p = e-logit(p) /(1+e-logit (p) ). 

[01 47] Some experiments were conducted using the above-mentioned step. In one 
certain experiment, HL sign child was made into the dependent variable, and the result of 
the model based on the scheme 1 of (with all commercial members) was searched for 
about all the members. The independent variable which is most often likely to predict the 
healthy aggravation by obtained CHF, (1) They were the hospitalization-length of stay in 
hospitalization by CHF, a (2) loop-diuretic-daily dose (days supply), and (3) 
hypertension, the doctor visit by CHF and the doctor visit by (4)(5) MI, and the amount 
(possession) of (6) ACE depressant possession (negative sign child). 

[0148]In another experiment, HL sign child was made into the dependent 
variable, and the result of the model based on the scheme 1 about all the members who 
have not been before sent to hospital in CHF was searched for. The independent variable 
which is most often likely to predict the healthy aggravation by obtained CHF, (1) A loop 
diuretic-daily dose (days supply), the doctor visit by (2) CHF, (3) Hospitalization by 
IHD, the doctor visit by IHD, the visit to an emergency room of (4) (5) diabetes mellitus, 
(6) the visit to an emergency room by the hospitalization-length of stay in hypertension, 
and (7) lifestyles, hospitalization by (8) and other cardiopathy, a doctor visit in the state 
of (9) lungs, the doctor visit by (10) ischemia or the visit to an emergency room by 
ischemia, and (1 1) ~ "in addition to this" ~ it was the formula (Rx) of valve flow 
coefficient medicine. 

[0149]In another experiment, HL sign child was made into the dependent 
variable, and the result of the model based on the scheme 1 about the Medicaid member 



was searched for. The independent variables which are most often likely to predict the 
healthy aggravation by obtained CHF were hospitalization by (1) CHF, a (2) loop- 
diuretic-daily dose (days supply), and hospitalization by CHF and a doctor visit of (3) (4) 
diabetes mellitus. 

[01 50] Although the scheme 2 as what is replaced with the scheme 1 is shown in 
drawing 14, the second typical time window scheme used when processing data from the 
file of the phenomenon level generated by this invention here is shown. 

[015 l]The point of difference between the scheme 1 and the scheme 2 is at the 
point that the definitions of a region of prediction to the member who has the 
hospitalization by at least one identification **** thru/or the visit (HL/ER) to an 
emergency room differ. Since the point in time B, the region of prediction in the starting 
scheme 2 carried out the plural passes of each member's record, and has defined it. 
applying to the analysis record (1/1/92 to 6/30/93, A=l/1/91, C=6/30/93) in above- 
mentioned Jane Doe's example ~ a time ~ B ~ setting ~ hitting ~ the scheme 2 — how ~ 
working — or — explaining — although. In that case, Jane Doe assumes by depression that 
it is 3 times, i.e., the thing hospitalized in 4/1/91, 4/1/92, and 4/1/93. 

[0152]a time ~ B ~ the first identification **** HL/ER-it is set up in the case 
where there is no identification **** HL/ER in the date for one month, or a member's 
claim history become equal to the time C. In Jane Doe's case, it is B=4/l/91 . If it is in the 
t5T)ical embodiment of this invention, it is made to go back for one month from HL day, 
but it is because this imitates the environment where a model is used. A possibility that 
there is delay on the 30th at least from the scoring (scoring) of a model to a **** 
administrative action based on a mark report (scoring report) can be considered. It is set 



to B=4/l 1 91-(one month) =2/28/91 in Jane Doe's example. In this case, since the time 
interval of an analytical region does not spread record of Jane who comes out only for 
two months, i.e., it is shorter than six months usually needed for the data history, it 
cannot be used for modem construction. 

[0153]repeating Step 1 and Step 2 using the following HL date (or the third time 
thru/or it or later) ~ a time ~ B ~ setting up ~ if ~ Jane Doe ~ record will be included in 
modem constraction with a two-times eye and the third path. According to the typical 
embodiment of this invention, since those to whom this process has identification **** 
beyond five or it in for research are considered that it cannot be, they end with 3 times 
thru/or four paths. 

[01 54] As a result of repeating modeling, the troublesomeness which sets up an 
independent variable independently will increase. However, the important advantage of 

the scheme 2 is in the place where the rate of prediction HL/ER is larger than the scheme 
1. 

[0155]The analysis (reflect proximity to the event) dignity which reflects the 
appearance of the phenomenon which should be predicted in another embodiment. For 
example, it can also use less than three months as xl, 3-6 month x.75, 6-9 month x.5, 9- 
12 month x.25, and more than 12 month x.l25. The other suitable weighting methods 
known by the person skilled in the art can also be used. Any of the scheme 1 or the 
scheme 2 can use such a weighting method. 

[0156]In the result of each experiment, it is shown that a number of independent 
variables which are different in a specific predictive model can be used, and the 
independent variable more than it or not more than it can be used based on each 



capability to predict the selected dependent variable correctly according to the accuracy 
of a desired model. 

[0157]Generation, next the predictive model for which it asked of risk 
hierarchization and an intervention list are applied to data peculiar to a client. The model 
for which it asked is applicable to the existing data, the data updated periodically, or the 
claim database of others of other benefit providers. For that purpose, only the called-for 
interested independent variable should be processed. Although it is needless to say, in 
order to judge whether other variables can become a better predictor as a new claim 
database is analyzed, all the processes are repeated and a new model is generated. 

[0158]The output generated by applying a model is a file including the list of all 
the patients who have identification **** which the sign child (namely, experience 
defined with the dependent variable) showing the sign in which a patient's health 
condition may get worse shows. The possibility of health condition aggravation may 
become large every [ 5% or ] 10%, or this list may be subgroup-ized according to the 
increment of possibility. 

[0159]The performance of a model can be evaluated now by asking for the 
number of indication (actual adverse health outcomes) of the possibility of the actual 
healthy aggravation generated in the prediction window for every increment subgroup 
5% each thru/or 10%. 

[0160]By applying a model to an identification **** patient's database thru/or 
future claim data, or building a new model in a new database, as mentioned above. Since 
a patient with the large possibility of identification **** can be identified, the effective 
assignment of a health-care resource to the patient concemed can be maximized by 



performing various intervention. The risk hierarchization (RS) process 140 is required in 
order to generate the list of such patients, and the intervention managing process 160 
incorporates these lists, and makes intervention start to the patient of identification 
These processes are explained in full detail henceforth, the new intervention based on [ 
one ] the characteristic of specific case management and two subgroups in such 
intervention, 3 high-risk intervention, 4 (relative) high-cost intervention, and 5 ~ which 
form of a planned [ to follow a medicine safety guideline needless to say ] improvement 
may be taken [0161]In drawing 2, the risk hierarchization (RS) process 140 needs to 
support the **** managerial system by supplying the list of patients who have the 
possibility of healthy aggravation in the intervention managing process 160 by 
identification The list of persons is called an intervention list in the meantime. 

[0162]The high-level flow chart of a risk hierarchization process 140 of 
consisting of RS front end 1110 module, RS mining engine (mining engine) (ME) 1 1 12 
module, and the RS database 1 1 18 is shown in drawing 15. These two modules 
collaborate and output an intervention list from the RS database 1118. 

[0163]The RS front end (FE) 1110 acts as an end user, and can be made to 
perform the input of information required to run a patient's **** program or maintain. 

[0164]The RS front end 1 1 10 of this invention is written using Delphoi 2.0 which 
is a 32-bit software development tool. This RS front end 1110 stores the parameter of a 
patient and **** in the Sybase (Sybase) system which runs on Windows NT or a UNIX 
server, this RS front end 1110 — Borland 32-bit Sybase SQL ~ a link ~ the database 
driver is used. However, since this invention can also be carried out using other similar 
development and database tools, it is not limited to the above-mentioned tool. 



[0165]RS mining engine 1112 runs the assigned client (scheduled) identification 
**** program, and generates the intervention list supplied to the intervention managing 
process 160 of drawing 2. This RS mining engine 1 1 12 is the batch thru/or the Daemon 
process of having the following fundamental program logic. 

[01 66] A. It rises as an every night (batch) or Daemon process. 

B. Judge a client identification **** program required to run based on a schedule 
and available data. 

C. Gain a **** program rule component about the client **** program planned. 

b) Gain a **** programme parameter for every rule component. 

c) Validate that there is a data stream (Rx, Mx, and lab) required for an 
identification condition program. 

d) Initialize the client identification **** program planned. 

e) Execute the client identification **** program planned. 

f) Supply an intervention list to the intervention managing process 160. 

D. Set it as an end (batch) or sleep (Daemon). 

[0167]RS mining engine 1 1 12 is written using Delphoi 2.0 which is a 32-bit 
software development tool, this RS mining engine 1 1 12 — the lab examination report and 
****** for the RS front end 1 1 10 to a client chemist* s shop claim, a medicine claim, and 
a specific **** program, although the taken-out **** parameter is processed and a 
specific intervention list is outputted. All the list of these is searched from a relational 
database, or is memorized. Sybase system 1 1 database which runs on Windows NT or a 
UNIX server is used for RS mining engine 1112. moreover — this RS mining engine 1112 
~ Borland 32-bit Sybase SQL ~ a link ~ the database driver is used.However, since this 



invention can also be carried out using other similar development and database tools, it is 
not limited to the above-mentioned tool. 

[0168]Operation of the risk hierarchization process which showed in drawing 15 
is explained in full detail. The end user who cooperates with the case managing process 
150 of drawing 2 or another substance inputs end-user identification **** program 
information into the RS front end 1110 first. Then, the information for the setup of 
identification **** with new RS front end, A new **** program, a predictive model and 
a rule, client specific parameters. To a **** specific rule parameter and it, a new client is 
memorized, and this RS front end 1110 unites a **** program to a client and a schedule 
**** program, and runs an information report. The RS front end 1110 memorizes this 
information as a program" in the format which RS mining engine 1112 uses. 

[01 69] Although a **** program is supplied to the RS database 1 1 18 by the RS 
front end 1 1 10, a predictive model and rule information are also incorporated into this RS 
database 1118 from the prediction modeling process 130. Finally, if RS mining engine 
1112 applies a predictive model to patient data, patient medical intelligence will be 
supplied to the RS database 1 1 18 for RS mining engine 1112 from the **** management 
data base 120. Finally, RS mining engine 112 incorporates the information included in 
the RS database 1 1 18 as RS mining engine executes a **** program and applies a 
predictive model to patient data. 

[0170]Drawing 16 is a flow chart of a high level which shows RS mining engine 
1 1 12 of the risk hierarchization process of this invention. RS mining engine 1112 shown 
in drawing 16 comprises three important subsystems, RS schedule manager (SM) 1210, 
RS rule manager (RM) 1214, and RS intervention hst manager (ILM) 1216. . Each 



subsystem may be a subset of the **** management data base 120 of drawing 2. It acts 
mutually with the RS database 1118 containing a client and identification **** program- 
analysis environment (client and identified disease program analytic configurations), and 
suits. 

[0171]The **** management data base 120 is periodically updated by the patient 
information (a member, qualification, a chemist's shop (Rx) claim, a medicine (Mx) 
claim, a clinical lab (Lab) claim) for every client. Therefore, the RS database 1 1 18 is also 
periodically updated by a client and client membership information. RS mining engine 
1 1 12 is collecting the suitable client patient information which should be processed with 
a **** program-analysis rule from the **** management data base 120. In the typical 
embodiment of this invention, all the relational databases are the Sybase systems 11. 

[0172]In order to check whether the list of RS schedule manager 1210 
identification **** programs was compiled, and the schedule time which executes a 
program has reached, it performs by investigating each registration chent. A client **** 
program precedes being schedule-ized and must be accepted in preparation for execution 
with RS mining engine 1 1 12. In recognizing in this way, it is necessary to clarify that it is 
in the state where the RS front end 1110 comes into effect, and the data inputted into that 
all the **** programme parameters are inputted and it can process with RS mining 
engine 1112. Finally, it checks that all the data streams that RS schedule manager 1210 
needs are obtained. As RS mining engine 1 1 12, it may be a batch program executed 
periodically. It is chosen by the above-mentioned logic and RS rule manager object is 
generated for every identification **** program. Sequential execution of the RS rule 
manager object is carried out. 



[0173]Then, RS rule manager 1216 builds a rule required at least in order to 
perform by the sequence (ordered sequence) which set in order and carried out the 
specific identification **** program. It is taken out by the prediction modeling process 
130 and the case manager 150 although these rules are explained in full detail like 
Ushiro. Each rule object is initialized by the **** program and a client characteristic rule 
argument. It is desirable to include the sequence of the common rule beyond one or it and 
the rule beyond one called a patient group classification child (PGC) or it as a rule 
sequence. PGC is used for laminating the client patient group (targeted client patient 
population) aimed at in the specific group in order to intervene thru/or report based on a 
specific standard. A patient membership [ / more than any one or it of the condition 
program PGC ] is based, and all the intervention and reports are carried out. 

[01 74] A common rule is performed in a specific order in advance of PGC. 
Generally these rules. [ whether the environment for other rules (a client intervention, Rx 
claim, Mx claim, etc.) is prepared with a rule, and ] Or since the exclusion operation 
which precedes acting by other compound rules (patient survival (Patient Active), patient 
age, patient sex, etc.), decreases the whole patient set capacity, and raises the whole 
performance is performed, the common rule has been called. The patient "contrary to" a 
specific rule is excluded from a patient set. 

[0175]Parallel execution of the PGC is carried out to the rule in each PGC by 
which parallel processing is carried out to the patient set provided by a common rule. A 
PGC rule shows whether the patient passed along the specific rule using the numerals 
counting mechanism (tally mechanism) to each patient in a set, or it swerved. 



[01 76] After all the PGC(s) are completed, RS intervention list manager 1216 
takes each patient's score for the membership in each PGC. Then, RS intervention list 
manager 1216 generates and saves the intervention Ust of [ for processing ], back [ in the 
intervention managing process 160 ]. 

[0177]RS schedule manager 1210 ~ first ~ the time of starting of a batch process 
~ or, When performing as Daemon, the RS database 1 1 18 is accessed periodically, . [ 
whether the date of scheduled execution of the recognized client identification **** 
program (approved client identified disease programs scheduled run date) reached, and ] 
It is judged whether all the required client data streams are updated. If all the required 
data streams are obtained, a rule manager (RM) object will be generated for every **** 
program with each chent. 

[0178]The identification **** program attribute is saved on the table. One 
attribute is approval status. It is desirable to be recognized before each identification **** 
program is preferably included in a schedule. If a certain identification **** program is 
planned, recognition of the ^'^^^ program concerned will not become invalid. 

[01 79] Although that judgment which should execute which program when has the 
other parameter, it is performed via the schedule table containing status and the date of 
scheduled execution also in it. 

[0180]RS rule manager 1214 executes a single **** program, and is bearing the 
role to manage. 

[0181]The group division of the rule is carried out according to the patient group 
classification child (PGC) assigned to it. every where a common rule (thing without 



PGC) is performed in the first place and which is in a **** program after that ~ PGC is 
performed. 

[0182]RS intervention list manager 1216 evaluates each client **** program 
currently executed successfully, and edits making a list in a member's intervention 
candidate table with the program concemed selected as a thing belonging to each PGC 
within the program. 

[0183]If the member is not deleted from the set by which common rule, the 
member concemed is included in PGC and his output of a member to each PGC rule 
corresponds with a desired value (a non-denying rule 1 and a negative rule 0) in this way. 

[01 84] An intervention list is put into the member contained in PGC on an 
intervention table. In this table, the selected member's identification information, program 
execution, PGC in which the member is contained, and the medical practitioner identified 
when a medical practitioner identification rule is used are contained. 

[0185]Rule - The rule classified as a general classification "basis rule (Root 
Rule)" expresses the rule which needs to be performed in advance of other rules of all 
the, and initializes the environment in accumulating in other rules of all the. Each 
identification **** program needs to have only one basis rule. Actually, only this one 
basis rule is a client intervention (Client Participation). 

[0186]The rule classified as a "common rule" expresses the rule which may be 
performed in advance of PGC. The member "fell and fell" (fail) from the common rule is 
excluded from a patient set. A rule may be simultaneously performed as a common rule 
and a PGC rule. 



[0187]The rule classified as a "PGC rule" expresses the rule by which parallel 
execution may be carried out after a common rule. The member "passed" (pass) the PGC 
rule is marked on the column added especially for the rule in a table. A rule may be 
simultaneously performed as a common rule and a PGC rule. 

[0188]"chemisf s shop claim generation (Creates Pharmacy Claims)" ~ a rule 
generates the table for a chemist's shop claim. As for each identification **** program 
which uses a chemist's shop claim for a data source, it is desirable to have a rule which 
can carry out this function in advance of the rule which uses a chemist's shop claim. 

[0189]"medicine claim generation (Creates Medical Claims)" ~ a rule generates 
the table for a medicine claim. As for each identification **** program using a medicine 
claim, it is desirable to have a rule which can carry out this function in advance of the 
rule which uses a medicine claim. 

[01 90] "clinical laboratory test data generation (Creates Clinical Test Data)" ~ a 
rule generates the table for clinical laboratory test data. As for each **** program using a 
lab claim, it is desirable to have a rule which can carry out this function in advance of the 
rule which uses a lab claim. 

[0191]"special use (Use Specialties)" ~ a rule uses a doctor's technical 
information. 

[01 92] "chemist's shop claim use (Uses Pharmacy Claims)" ~ a rule uses a table 
including chemist's shop claim information. 

[01 93] "medicine claim use (Uses Medical Claims)" ~ a rule uses a table including 
medicine claim information. 



[01 94] "clinical laboratory test data use (Uses Clinical Test Data)" ~ a rule uses a 
table including clinical laboratory test information. 

[01 95] All the rule objects in RS mining engine 1 1 12 are going down the common 
ancestor who brings about a certain basic function structure which all the rules share. 

[0196]Rule - The embodiment here of a selection rule and the intervention rule 
RS mining engine 1 1 12 is supporting various selections and an intervention rule. 

[0197]1) The identifier to which a client intervention rule (Client Participation 
Rule) patient expresses whether you are a member of the group registered into the **** 
control program. With this rule, it clarifies that all the patients taken into consideration by 
the following rule are the members of the group to whom a client is wanting to participate 
in the program concemed. With this rule, it can check that a **** program functions 
appropriately, considering a patient's benefit structure (benefit structure). A client 
intervention is the only basis rule at present. Therefore, it is desirable that it is the first 
rule in a **** program. This is always performed as a common rule. 

[0198]2) Rx claim rule (Rx Claim Rule) ~ choose all the chemist's shop claim 
data which can be applied to execution of a single identification **** program with this 
rule. The chemist's shop formula claim selected for within the limit [ specific / analytical 
time ] and specific medicine group is defined. Rx claim rule is always a common rule. 
Usually, it is [ only performing once by the given program, and ]. 

[0199]3) a specific medicine's existence rule (Existence of a Specific Drug Rule) - 
- this rule identifies a member by the claim of at least one medicine in the specific 
medicine group within the time frame of a rule. This rule can be performed by any of a 
common rule and a PGC rule. 



[0200]4) a recurrence patient rule (Recurrent Patient Rule) ~ identify whether this 
rule has a medication pattern which a patient shows the possibility of compound 
independent episode (recurrent) about The patient who has the discrete episode of a 
specific medicine therapy partly at least with this rule is chosen. This rule can be 
performed by any of a common rule and a PGC rule. 

[020 1]5) the present cure stop rule (Stoppage in Current Therapy Rule) ~ this rule 
identifies the patient who should suspend the medicine therapy to a specific medicine 
group. This is judged based on the last formula of the medicine in the medicine group. 
This rule can be performed by any of a common rule and a PGC rule. 

[0202]6) a patient age rule (Patient Age Rule) ~ this rule identifies the patient of 
the age applicable to specific target within the limits. This rule can be performed by any 
of a common rule and a PGC rule. 

[0203J7) the minimum patient qualification rule (Minimum Patient Eligibility 
Rule) ~ identify whether this rule has the qualification for continuing during the 
continuation specific to a patient and receiving medicine thru/or a medication benefit. 
This rule can be performed by any of a common rule and a PGC rule. 

[0204] 8) a patient survival rule (Patient Active Rule) ~ prove that the group in 
whom the member is alive and who there should be and should make it contain in a 
program at the time of intervention has this rule. This rule can be performed by any of a 
common rule and a PGC rule. 

[0205 ]9) an average puff equivalent rule (Average Puff Equivalence Rule) ~ this 
rule identifies whether the member has the necessary average puff equivalent of a 



medicine therapy between specific time frames. This rule can be performed by any of a 
common rule and a PGC rule. 

[0206] 10) ~ the number-of-times rule of an occurrence (Count of Occurrences 
Rule) ~ it is identified whether this rule had an occurrence of a selection range on a 
regulation day (filled dates) which is different about a specific medicine therapy to a 
patient. This rule can be performed by any of a common rule and a PGC rule. 

[0207] 1 1) a patient sex rule (Patient Gender Rule) ~ identify the member 
according to specificity with this rule. This rule can be performed by any of a common 
rule and a PGC rule. 

[0208] 12) a dose repetition rule (Dose Level Recurrence Rule) ~ identify whether 
this rule has a medication pattem in the specific dose range which shows the possibility 
of the compound independent episode (recurrent) about **** of identical or similar 
weight. The patient who has the discrete episode of a specific medicine therapy partly at 
least with this rule is chosen. This rule can be performed by any of a common rule and a 
PGC rule. 

[0209] 13) the rule (Continuous Therapy at RequiredDoseLevel Rule) of a 
continuation therapy with a necessary dose — this rule identifies the patient who 
continued in the specific period and is undergoing the continuation medicine therapy in 
the specific dose range. This rule can be performed by any of a common rule and a PGC 
rule. 

[02 10] 14) a combined treatment rule (Concurrent Therapy Rule) ~ this rule 
identifies the patient who is undergoing the therapy which continued and overlapped with 



the prescribed period at least about the specific medicine group. This rule can be 
performed by any of a common rule and a PGC rule. 

[021 1] 15) a dose rule (Dose Level Rule) ~ this rule identifies the patient who has 
Rx claim of a specific medicine therapy in the specific dose range. This rule can be 
performed by any of a common rule and a PGC rule. 

[02 12] 16) the amount rule of the medicine used (Drug Usage Level Rule) ~ this 
rule identifies the member who has the amount of the medicine used to an expected value 
(expected values) in a prescribed range. This rule can be performed by any of a common 
rule and a PGC rule. 

[02 13] 17) the load existence rule (Weighted Existence of Specific Drug Rule) of 
specific medicine ~ this rule identifies the member who has a medicine therapy in the 
risk mark range of appointed. In assigning risk mark to each medicine therapy and 
distinguishing a patient's accumulation risk mark, a member's patient medication record 
is evaluated. This rule can be performed by any of a common rule and a PGC rule. 

[02 14] 18) a doctor identification rule (Physician Identification Rule) ~ this rule 
should intervene ~ choose the specific formula maker (prescriber) who recognizes and 
sends the connection about a member. This selection is due to either of the chemist's shop 
claim to that member, and the information about a member's family doctor found out 
from the member data in the patient data library 120, or both. This rule can be performed 
by any of a common rule and a PGC rule. 

[02 15] 19) An all the members rule (All Member Rule) all the members rule 
chooses all the members in a record set. It is used for supporting PGC including all the 
members selected with the common rule. This rule is used inside with RS mining engine 



1 1 12, in order to support optimization of a certain kind of **** program. This rule can be 
performed by any of a common rule and a PGC rule. 

[02 16] A list which is used by the desirable embodiment of this invention and the 
description of the selection rule are contained in incidental documents VI. These rules are 
easy to change to a person skilled in the art, to delete, or to newly because of specific 
operation of this invention add. 

[0217]an intervention managing process is also acquired and it retums to drawing 
2 once, and the risk hierarchization process 140 outputs an intervention list to the 
intervention managing process 160, in order to carry out specific intervention. 
Intervention includes sending of the first proposal to the member patient currently raised 
to the intervention list, fiiU implementation of a **** program, and teaching materials, an 
extension or outside line telephonic communications, fax communication. E-mail 
communication, audio response communication, etc. Intervention is recorded in order to 
judge whether the result of specific **** can be raised by intervention information being 
sent to the intervention record pursuit process 170, then performing a **** management 
service by the intervention managing process 160. 

[0218]Drawing 17 is a figure of a high level of the intervention managing process 
160 of this invention, and the intervention process called an intervention program is 
carried out based on the intervention list of client members who have identification 
In the intervention managing process 160 shown in drawing 17. The program execution 
1310 which starts an intervention program, the registration 1320 which registers an 
identification patient into an intervention program, the intervention 1330 which performs 



intervention to a registration patient, and the analysis 1340 which analyzes the result of 
the intervention to a patient are included. 

[02 19] An intervention list is supplied for data to the intervention managing 
process 160 from the risk hierarchization process 140 from the **** management data 
base 120 again. This data supply thru/or a detection process are equipped with the 
parameter which identifies the specific patient who fulfilled the conditions which 
participate in a **** program. The population (population) taken into consideration in a 
specific **** program in this detection process on condition of the following is obtained. 

[0220]!) The **** management data base 120 offers the identification **** 
patient data in which the client was updated by the intervention managerial system as 
planned. 

[022 1]2) The intervention record pursuit process 170 retums intervention contact 
data to the ^"^"^"^ management data base 120. This intervention data is saved there in 
preparation for use in an analysis process. 

[0222]3) The intervention managing process 160 detects and chooses change of 
diagnosis of the new intervention data based on "the addition ("add")" recognized as a 
new registrant, and **** detection and after that, or each registration request of an 
intervention manager, and pass. 

[0223 ]4) The intervention record pursuit process 17 incorporates the patient data 
about people before chosen for the program. It is individual, or data correction is made 
when change arises in medical data. For example, medical independently, a chemist's 
shop claim is incorporated, or another lab report is secured. 



[0224]In drawing 17, the step of the beginning of a process is the program 
execution step 1310. This program execution is a process which a **** program is 
carried out by the process of choosing a patient group in accordance with the standard 
established beforehand, and is provided with the first intervention. Specific 
predetermined program activity is performed with selection. 

[0225 ]The following thing can be considered as contents of execution as an 
example. 1) The letter which tells the action etc. which a doctor recommends to that the 
patient was included in the program, a **** protocol, and it is sent to the doctor 
concemed instead of a patient. 2) Intervention management data is passed and loaded to 
an intervention managerial system by 160 from the **** management data base 120. 3) 
The first "the contact segment (contact segment)" showing the doctor's letter having been 
sent is added for a patient. 

[0226]The following thing can be considered as contents of execution as another 
example. 1) The letter of the doctor who tells having been included in the **** program 
is sent to a patient, and the copy is sent also to a doctor. 2) It is requested that a patient 
should answer a specific question via an audio response system. 3) Contact is added and 
an answer is analyzed in preparation for future processing. 

[0227]The next step of a process is the recording step 1320. A patient is registered 
into a program in this step. A patient is registered into a **** management service via an 
interface with an intervention managerial system. These interfaces may be audio response 
systems, or may be a reply by a document, and a call directly. In a registration process, 
schedule **** of the intervention phenomenon in an intervention managerial system 
begins. 



[0228]The following step is the intervention process 1330, and this, 1) By 
guaranteeing compliance with a therapy course, providing two patients and a doctor with 
**** teaching materials, extending emergency assistance from three distant places, and 
filling in a diary by considering 3 each intervention as "contact." It is considered as the 
judgment material of the validity of a program, and is a process mediated to a doctor and 
a client for the purpose of establishing the framework which performs middle adjustment 
to a program, and retuming data to a product manager about the validity of four 
programs. 

[0229]The last step is the analysis process 1340, and in order to judge whether the 
**** management service was successfiil, it assimilates **** information. Although it 
does not carry out that an intervention managerial system takes out analyzed reporting, 
very serious (critical) information is retumed to the **** management data base 120 in 
preparation for processing in the midst of this process. 

[0230] Although this invention was explained in full detail about the embodiment 
typical so far, this invention gives change included in an attached claim, and may be 
carried out. 
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tel., E*tc«LT?&sa^^ii^-ri3-^, (ibji^ 

S E6f ) t xm.'S±Ri/im±<r) ay 7'^ 
-{ry:^^m.t:th^hX\ mm<^ihm^\±ii--}£ 

t-{z^h .1 1 *^'T- 1 1> . ^ (r)^.mmii^^m^zwmizm 

LXt3K). Zcr>M.^m:b-^UtL^-^imM±m^^lfX 

<nme.izm^imsLf^^ . mmimm^miz^h^^ 
[0026] :^mmco]:m<ommi>zt3\,-^xii. ffis±. 

To-feX 1 0 2(r)fz^<r)^r'U yi^':ff4 K^-^ > 1 0 4 

[0027] — ^tC, 'mmyuy^J^-^^^iy^—CDi^iU 

^comn^ii. mamma y^° '^xy~Mzx 'o B 
m^t^tix^^^tmz. mn^ti^. t^^t. ^s^- 

[0028] 2|s:^BBOAgP^i-c^llJ6<^f^«lc^'DT{i, 

Jl^jTni?'^ >>> -coat rj^ ^SIIicOAXi±SI#:(e 
ntities)t:hMtTC->^, (^Jx.{f. — :><0 ^mm^J M 

E^tffiaiL. L:^-i,m^mmmmizm^^m-ti>t 
w-ofzm^iz^-^x^^^. tfzmc^mmK mmm^ 

:^%mcoijm^mffLfz^3k. i^mx\ L^-i.. mmco 
t^t^h irr^sm t-thm.mmzm.s.LfzSM'j'-m. 

[00 29] :^mMcoyTmXU. 'Mts:< b i.WLM)im 

m&x-\m\ QQiK!a.>L<n>\mmmm%h-)X\'^hi>K 



2 5 0~5 0 OAcolSgilJ, ^(.^{i^iUXhcoAMcoEgip 
[0030] ^ffi'^i^ Xt-A 

2\iZ7Kt. m2\,zii\^x. m'&mm.i^x'fMi. 

—^iR^M-oTn-feX (Patient Data Collection and I 
ntegration process) 110 t ^BJEWilT"— 1 

2 0 i: ^■^tjmmmm'f-^mm^x'fd^ i o i ^^^i^r 
-s. „ ^ft\±. m-Si.v^)vx'<ry'mkim^ ^tiht^^x 

h^. Mz. m^s.mm.iyy^'rMi. i^ii^-r '; >'^"To 
■feX 1 3 0 i: . ^)X9fimity'u-^X l 4 O i: . -i\7^m 
iirn-tx 1 6 0 i: , i^xmmmrx3^x 17 Obi 

[003 1 ] ffi^J'SSTn-feX 1 5 0 ii^A^Jircr-fe 
XI 6 0*^ii>^A'fffg^. Sfc. ^AlEMiamTO'lrX 
1 7 Ot^i^JV—JUi^lifMl . ffif!|-7:t^>>>— 1 5 Oii 
^M^T^'U y^rn-feX 1 3 0 t UX^P^M-ftrn-lrX 

1 4 0 i: (:5'hgP*^'iT'?^c'ff#Sr^f*-ri. , 

[0032] mm.'^'f-^mmi^x'rJ^ i o i Ji. 
«7^'-^iRSi^-^rn-fex 110 tm&'m^-^^- 

X 1 2 0 h « B#T^-^lRftM^ro-feX 1 1 

1^ Lxi^m'ti>fmco yyf~'7'yh izimtrmt i. i a 

l/Z^X-oXi^h. *^<7)|lPtT1i. «1gj£7).S^I¥(initial 
population of patients) SrS5g-f-^7tA6(;1f|gy—X 

[0033] ^(nm.^^-^cn^'mt LXii. S^tolB 

y . ex (:>pr L T ^fe V ^ ^ ^c-r^fc V 

^o-Ctmv\ ^tti^coMmUMmLXLt-ytiKf. T 

i^-iiXX^^K^-otzKi. 7 4-— •g.^O^^Hlll 

i^oT. mt-^mmiz^SiizT^ -txx^ ^ 

mmV~XtLXl±. mM(r)^n^y°\=l^<-^ (benefit 

s provider) c^ymM^m^ l^— /.lEI^t^M^ ^fz^tZ t 

[0034] mm^'-t^mm-^yo-tx iioit. y 

^— -^v b ty^cB^&lf fg'ir^fiffi^Ilx-^'^-X 12 0 

i,zm^i>. :i(om&mmy'-^^-x 1 2 oii, ^^m^M 
x'^m~t^mm<Dmm^mm'r~i'. ^<m.<D^~^'k 
mtx\>^h}i:L^X'hh. 

[003 5] ^^BjO^ilJ^x U y^TU^X. 130 

^> Lxmm^ipmtth '^m^<^h h lai 
i/^-rffli-"!. ^w^mm.\ b\i. '^M.^.t^. mm. -^M^ 
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't^^ (CHF) <O*n<C0i?7-YTyh*im-Sr»'?T 
[0036] H 2 (Cij^ L Jt y ^ ^ |r^^llfl:7°n-bX 140 

it. pjiSos^Ptcs-^v^-riiraiffi^ax-^-^-x 12 0 
^-x 1 2 0 ^> coSM^- ^izMLX mt\±io^m't 
tif ^^^^-fryh (Mco) xit ^^mmm 

T$>^XijJ:>^^, 'JX^'Pga-ftrn-bXl 4 0T\ 
MMtMcO,^^^ (at-ri sk pat i ent) CO^y^^ll—y'i: |b) 

[0037] ^i-A«arn-fex 1 6 0{i. d =5:^ 

itAMMim.mTu-tX 1 7 0-Ci±, ffo^t^AOiaiiSr 
[ 0 0 3 8 ] 1212 lz^Lf.zm&'^m~>X^M.crimmz-:> 

3 0 tf**&§ix-& „ dto^SiJ^T^'J yi^'rn-fe;^ 13 0 

m^m^^-t^mmiznmL. ao. mm.^-^ 

S(tK.& . -r^ t . ^iil^x u yyyu^x 1 3 0 
mxmM.ifim\:Lt--u^£\ ^im.^mizhhf5\'M.<^n'^ 

Huism#is^T- ^ <D^yi^')V-yt,zm-^\> ^x^mt 

[0039] V X^mm^tyu-lzX 1 4 OJi^iO^v-'U 

yi:^'y°u-bx i 3 o*^A,tii:^j§ixfci^}iJ^x;i' -'i^ 
S:, JEM^JlTn-bXl 5 0 }0^A,SiJO;L— yP^gttK 

[0040] ftjKm^^<7)-9-:/i5^/i'-r^ isis-r^ ; 

m^^ifim>!bh±Wm-^j:nmx-h^. tfO^Ot: 
igh-risk)j (±, ^Ri!E^rl^tilH^^C<7)fi$tC^t-r?*t 

^i/^fi. X^U%i>')V~x[zi.^m^fihZbh 



3 yxnxco^M^i'k X. h i)Hzm-^ < ^^vp-tcdf^o 

#Sc7)>-X-rA(7)X;U— T^y b B 10 0 
0 Ac7),m#^f&;c i> . L < ^ (^X'htlil. 

^xmco^coi 0 0 oxc7)mmt>- ^mmMmjm^ ^0-9- 

X. irxmt Lxii. 6:^nmiz 100 0 Aom#tc*f 
Lx^mi^z-svX't^cryi^z^-attc^mmmm'ti, zt^ 

m^Zh^:icr,l 0 0 0X<7^&^ifi ^mSMk^Mi 

m:mm-h Lx^mrn^^ 1 ~ 3t.ximn^h^& 

ti-h'o. 'tcoiimxu. st-^fiX'oA^^mimzm^ 

( t § iifztmw, ^ i> 7t ^> f t to h § ti/c m# ^ r ^ 
mMmm^ ^r^)V~Th LT{±*^i:'^>-lirl. j; 3 tC'Sr 

(age-related likelihood of an adverse outcome), 
SK^(a positive outcome) ^ . r^S)E;P^^fc®,J -»f 

yi^)v~y'^&>h<D\>zmmx^^. mtii. mmm<^ 

ix!\i.x\ :^xhuyy\mM:mm^mm.hfz'm.m(^^^h 

XM.^^^-t^izmtz-oXit. in^>0SHSr-O^^ 
[004 1 ] tfz. ZC0Xr-vy°^:—:><r> ^^mitmt 

M^xir^zti^xn^. vt-^x. -mmMmm-^Ty'^' 

;P-r^5g«#(t-r§ J; #5E^UX^JS(risk fa 
ctor) &f ij D =^T Jt-'f 7'^Vk-7°C0m-^SrSi6T . U X 

rcT^m-^izMLxifrx^nd x a tc-rs ^ i: ^>tL 

[0042] ftSm4icM-9-7"i?">-7°^Vs L^'-y 'y 

■fex 1 4otim&m$:i>zm-oXB^iyy^HifLfzifr 

XVXVi ±mti> o 2|s:^BgcO:frA«=il7°a -tr X 1 6 0 
{4^ <7)^A U X b ^^ijffl LT . ^m.^<7)mmzM LX 

^w^mmM^mHLfz'o . VM^t-^mz^. ^mm^ 

^ Ltz 'l-t^ttl^tcilCDitXCOXyiyjL—fV'^ALXrz 

[0043] ^AWarn-trX 160 ii^ffi^WJlf-'-^ 
'v— XI 2 0*^^j3i'?itl-&7-'— ^'SrKDiitfA^', cIcDt-' 
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>0«M«flTa-fex i 5 03&^^>jli^>ix 

[0044] mk. m2iz^ Ltz^wMcom&vmi^x 
[0045] m&wf-^mmty'-iS'm^ 

■jHffi'SflT'-^'»J¥l 0 1 tcov^TJi, UStcfcv^T. 

iiBffi'Wax-^*)* 1 0 Itim^x-rS'JRmiK-^rn-fe 
X 1 1 0 h'JraSl^tfMT'— X 12 0 tm?if~^^ 
-X2 5 Oi:*^^>^rl., 

[0046] :5?iR*^-^Tn-feX 1 1 Oti. T 

— ^'V— LTcOMKft^y—:^ (Reimbursement Cla 

ims source) 2 0 0 ^: . ^iO.^^f^—^^ r—ff (clean- 
up) J ^^^B^x-^i^flMfMTn-tA2 1 0 i: . ^ 
<7)T^-^Srm^O#:^tC^mf ■l.^j^Tn-feX2 2 0 

{i. V^KyPWfRh tSi^^iTv^^) &Sff-r-i.S^ 

[0047] sM^'-^mmm-^y^-tx no i:t>v^ 
TJi. ^«if5i<y-x2 0 o*^A,^s#x-^'^fij!iia 
r ;p 3- u X A t ^fei7)^f _ ^ ;f,ifft*& § s „ 51 

mt Lxit. ±m(r>mmmimH^y°r3^u r(benef it 

s provider) OfSl^ieif, ««'S=ai? Ix—Aigii (health 
care claim record)^- , X<^^ixX^^^J: 

Tv->^, ^WM'^mm.mtcmmmmi.zh'^rit. >io 

i?!^— AfflUKclaira information) (i, ^J;t(fDB2^: 

ybase) x-^<-Xt3AS3 S flT V ^-S , 
[0048] L*^ L . *l|BB«EI^O^D < Ofrlg^i^y 
-X2 0 OtcPSS^iX-S tcOTii:^c-V\ 3|s;^0fit^):?ijc7)|| 

[0049] *^Bjo:^ffi{±, ji^, mmmmv-x 2 

0 0:^*<i.<7)fflAt:M-r-&x-^t\ ^JitfE^-f'-^'. 
APiKtf-T^-^. flg^f-"-^. ^BlfT^-^. 



[0050] a ) B#^'J^ 

b) msm 

c ) mmw 

d) ^coi 

e ) ^^<mM^ 

f ) »ifi^D®*^tS-^B 

g ) rnys'^ ^'iiSiJ^ 

[00 5 1 ] >ltLiiOr-^{i*ft t<a«^?X'9«r 

hi.o\,zt£'oX\-^ho:>tmt.\.\^. -ifz. ■g-IEIiJi, * 

X t/ix-^^-x^Mv 7 b ^mm lxt 
m^h^Lx\^h. 

[ 0 0 5 2 ] ia4{i. ^%mxmm-t^(r>\,zmLfzE.-:> 
cr)imiLV—x-^i^hfz-mu'<.fvcr)ru-y^mx'hh. m 

fgtdi, —mz. ^ (Rx) ^^-A2 0 2 , |S# 
(Dr) 1^-^2 0 4. (HL) ^l^-A2 0 8 
cD^mcnmmLV-xifihh. i?P-Afffg$r^-ryn-y 

^cofficDii^:Sc«lg^fe^^Wfg^^•^#^>^^§. Ag|5^o 
<. ■^—Y^m^-^xm.^fLX^-^h . 

[0053]H3/vM'3T, ^S^7^'-^^{iMS^2 

1 oji. mTLtzmmmmvfz9v-M.^mw\Lxm 

at"l>-f— iS'^r^f-x -/^(data integrity check) ^|| 

[00 54] 'T—9^—X^ij'yb%i¥'miznm~t^fz 
MZ^ ^m*x-^'^fiiMK|T;l^3''JXA2 1 OCOf— 
^<-xfiJM-9-yr;PrfUXA (Hl^-f ) tcfi. 

^)'lffli&^*L:^^ 0 . P^.SoajPa1rttcj£M«a:frA^tT 

[0055] ^COft, ^^r/I^rf UXA2 2 0*«y— X 

X- ^ r ^ in^3iAT- , .S^ Wlg■r■«^EWSx- 
^A:.-X2 4 0 irm^cof-^^—xcof^miizmm-t 

h , *^BjOil^^T-^'^-X 2 4 0 T'i4-9--f ^- 
X^fflliTV^-&*t. ^£?)fi!l£7)mc7)f'-^'^-xM(aSr 

[00 56] mmz^ E|30SiT.S#x-^'Ta-feX2 
3 0{4. ^A«ara-feX 1 6 0 is^AIB^iiSlFrn-fe 

X 1 7 0 1 t-^sxKmwmm'm'oxfvz . 

M^.&^A'[f iriit^ J; d t:i^Ri!E«JlT-^^-x 

1 2 Oi7),m#«fg^MiT^S. 
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[00 57] ^myvi-tx 2 2 ocomMm^mmcomm 

[0 0 58] (UStcfcV^-C. yrA)V-7^^iy^r~3lO 
rchical)OtO-r*tL{f. :? r-f /l''s':t'-i^>— 3 1 0{± 

3 0b iz-^^iix^^hmm^mm-th ^tx-y^-zvy 
r A )v^m^ 3 3 0 J: D mfsmmf- 240 

i>zt x"f~^^~y^izu^^tii> . 
[ 0 0 5 9 ] ii6{±. ^mMco~mmmmizi5iftB 
#7-- ^mmxm \^htix\^hi(u< commm^^y"- ^ ^ 

T^Ji^^^LfzhiOX'hi) . ZCOy'—i^^y'Mzit. X- 
^y-j^x-^»jS4 lot. S^rn-fexco-9--f tcf^ 

-9m9mmimm-ttmi'[-^y°ri-^x4 20b. m 

^ h7"-:/;^4 3 0 i: . #Mt:##^^SiJfffg^#tf# 
[0060] ifc, x-rJ'^xVl^fcfi:, ^H-r-7VP4 

4oti5(t-&#^Mm«ttt:. -K<^^m>^z-m-^mm. 
w^mcoimx-hh-:' v-M.^-yjvA sot. #s 

(r>-^m^z-y\-^X<T)^umum.'f~ 9 2rJR»-r S c^tMffio 
fcl>^#;i:IWfMSr^^94ix-:7"/k4 6 0 i: , 

y}VA 7 0 & iJ#^T-\^'>l. . 
[006 1] X— ^^xVPtfoia^^trn-txtiTlBiOji 
Ot'^b-i-o H6t:joV^T. y-Xx-^'aM4 1 oa. 

X- ^ ><.-xii^Tn -b X 4« t A^-r 7^- ^ comm. t 
m^t imm-i> . m^mmA 2 o{±«^Tn-fexttJt 

tmm9Hz^^ht^\ T—i^izioif^h^comcom'oiz^ 
K)m±^?> hcox'h D . m9mmA 2 0 :bmmmm^m 

. ^v^«A# L#-i> wig(cs'3-v xm K> ^mi^-th 

[0 0 6 2] ^^ATyhr—y/l-ASOUt. jS#$r 

=yArWf~y)VA3 0\,zii\^h^9=yArvV\t. 

■^m'r-yfi^AAOlz^mt 

^Sr*LTV^S. ^fix-r;^4 4 OtcJi^M^. ^ 

B, mi\(^M<i7^mmt-^^tttx^^h , 



[0063] ^m-7—y)VA A 0 lCfc{t^#^SB#tt 

(.^^'^-A•r-y';^4 5 0*^f*itSixTv^§ , iJ'^— 

mmfmsi.zmth'mi. E'^^s^pmvii, ^ 

[0 0 64] t.fz. 7d<T— 7';l'4 6 0{4. #S<7)AH 

tco V ^iiS L Tt: ^ (requ i si t i on) . 

T^'-feX (accession) , ftff^ (resolution) (CMf^^&'S> 

[0065] m.mz. mmmm.7—y'jiA 1 oja. icd- 
t. h^xmmm\%'f!v-y ( d rg ) tc-r^ ^ 

hti-X%. DRG{4, B^j&Wc';y-X?M»i:i®iS^N° 

i5'-y&^-r4 9 3%hhw^^m.<n-'-:>x'hh . mm 
^mfr-yjvAi ^wm\znm-hmm.^^:i%m. 

LT 0 s ^ tLh crmW,±9\-^.^ C P T a - K (out-pa.t 
ient CPT codes). jRl^f^H C P C S (in-hospital HCPC 
S). X{4. aiSn-K (proprietary codes) i:tT^$ 

[0066] %2n'MM^^^'f-9'^-X ^^^-tl> 

^T-'U ^'^/T'o-fex 13 0 tc#t^-f-^/::46-C3b-& o 03 

tcM-^T. iiOx— -X2 5 0 

^ Ix-A l-^/tx-r-^^-XT* -1. o El 3 Xi4®f55x- 
^<-X2 5 OSrffi^-r^c7)tcffiVTi:^|lI^3E-t?-yr;l^ 

mMf~9if'mmmmf-9'<.-y-^ 1 2 o?!)^ii.ffti^§ix 
i.iot LTv^i>>o\ -^mmt^f\.^zm&-^fihh<yyx 

{4^<T. ST^x-^<-X2 5 O^alS^Ti^flMJlT 
;krf-UXASrffll->^; tT"^»S^V-X2 0 0:{>»^>ffi 

[0 0 6 7 ] ffl^^x-^'<--Xl--t-S^X-&Rx, DR. 
H L I— AtO-efL-eiX^OST^x — :5'-<-X 7 :r — V 'y 

b<7)— MSrlll7t;^-r, ia7tc^t3^cJ;-5l:. ^'l^-A 
^Ix-A 1 ;^)^^>^'^-AxiT■hJia^WfBi:^0^'^- 
-^^MMar7P:fu>CA2 1 oti-sira^i^t-r 

gf^f^'_^<_X2 5 0/vx-^i;^IWt^''>>'O- 
[0068] ^ii^xVPto^S^jS; 
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1 3 o{4, ( 1 ) iBJS^RJS-y-yr/i-T'— ^-otttiiA 

X'yre 1 0 i:. ( 2 ) n°n««JW*ft (^T^3 y ) ^ 
Slfi=-r^XT->yT6 2 0 t , ( 3 ) x-^3&*^t±*^ 

*^i:"a>0^^-?-x-/;7-t-g>X7"vr6 3Oi:, (4) 

T"yT6 4 0i:. ( 5 ) ff^P''^:.;^^:^ r-^';^'Sr^''#f7 
[0069] mstcioV^T, f-fJl^r/l^Sr^cs^l.Tn-fe 

x\tx^-yye 1 0. ap-fe.. n&ms.-^yy°)V'f~^(7) 

9ifiSASyt~'?'yh\,Z^m^flhb. m^T~^^ 
-X2 5 0*^/i>-i?->T;km#x-^*. S^c. ffiM*^ 
rn-bXl 5 03&^i^|5l^i!m3&iA:'3Six-S.o SAS^Jl 
-Cii'fffg^^aatT. ( 1 ) n&ms.(r)^.m^^^ (X 

x'yre 1 0 ) L. ( 2 ) 9v~.i^v^}vcr)'mm^9Mk 

U^)VCr)nm\.ZM ( Xt" >■/ r 6 4 0 ) L . ( 3 ) B)f ^ 

&*l!c ( .y r 6 5 0 ) L ( 4 ) fL^ 

^j:m^h<7^mmmmzm.h ^<Km Ltz^m.com 

iCi: LT^M^T-'/Hr^ (X7^>yT6 6 0 ) "T-S i d 
[ 0 0 7 0 ] n?4, ^lt^W=5rfi*>&-^ LT. x-^^- 

X7&^ii> i^ao^ x/i^e X ^m.h^j:ntL\i 

y')v^-!Xii. ^mrs<7)m^<^±^^^ziii^^^. zti 
[007 1 ] igixT-vT. ip*>, mi^mm^x^ ^L&^f: 

^^•t6.^M<^Mlii (X'T'vTe 1 0) JlMTn 

■t"^§|B|^i'S&#.#^0i||0tO:^g (overall initial uni 
verse of patients) tC^LT ^'om^g-^^'MfSSr^TtTU 

[0072] :^mi<^-mmmmizm^x 

^cD^iHti-Mtiar-r, ^Ji.(S'2 4;;5fH^rV^t6 

•m-yX)V'f-9<r)m^xr--/y°e i ot{±, 



cozh) >^zmLfz^~}^t Mz^.m<7)^X CO 9 Ix-Ax 

[0073] tt*l^S*m^T{4. i:Oj?!ia. % 
Bt. IS^i:'*^'^ k-A§n,7tv^^^^2r Wr Scotch Ix 

WmX'M. 1 1 I h\<z^\.fzi.^i,z^-'^ifi 

IS^t^^ (American Medical Association) (7) ^MM'nfz 
i!6(7);ft^#Mffllaft(Physician's Current Procedural 
Terminology, CPT) j -^^ rfgryy - — ICD-9-CMa — 
KS(St. Anthony's ICD-9-CM Code Book) j tCffi^SiX 

X^^hh^ hXti 0 . z.ixhzj^^-xmz^\^x\f=i- 
t:, *^BJ3T-«, ma. #Bt, mts:K^m^^- 

O 

[0 0 74] last^S^Li^vrtttBXxvre 1 Oc7)ft, x 
-^n°n®«=axx>yr 6 2 OtCfcV^TFJfMt J; D ^ k- 
APS h ^^tt^ai 'y ^ i: J&^^f i?ix^ „ ^ ^Ofp««^lA 
XvT6 2 0(i::tri^g>-C^?>-:)T. Mi.«fl«l®raS£C0 

'r~^^mmmx^'yy'2 1 o (1113 tm4 ) ^o^s*. 

^^^^mt:^ LX^^hXd ^J^-^t: ^ ox x -y r ^ « 

[ 0 0 7 5 ] X-f vr 6 2 OXCO^mMmijmXU. wi 
^cOx— ^ -fe V h ji^A, , j!ililc?)fci8^<7)MJK^ >- h (fre 
quency count)^:^ffl^tj'4'PBiajS37 T-^/t-Sr^fiic-f- 

ibiz±!&^ti6^ 

[0 07 6] a) i)m^zi^^mcO:^'yyh^^L 

fz^-y~iv . i i ) ^mm\zw.^-th'^m(^f] ^yvcr^n- 
\\\)>m\x^mz^mmo^f]'^yv . \^)mi 
mwi. ap^. i^Hj&^^>»^^tg^ifcc7)x-7Vk^^ 
tf. esL (0-9. 1 0-1 9. ■•■•). 

[0 07 7] b) 3o?ra<;01CDn-K (#^«I) 

t . I - a t {t #1 CD n - h' :!!)«^ 1 3 - b- i: 

L T *PM^ S 1x'<,;P t h h ^MOg^c . 

[0 0 78] c) <^mm.f} 
^yv : 

i ) #^»^ 1 1 S> S ^mtco # ^i'-^r < 4, — :)<7) ^ 
[0079] d ) ICDa- H/Ii'ft. ^>^3t, ^l^itilCD 
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[0080] e) ^m^'tco^yr-^ II {HL^ D 
R. Rx) l^zh^^Xcoi^U-J^co-^mi'Mm^d'^y 

[0081] f) DR (PSmTh!^^^) RU'ULyr 

n.cr,m.m.cn>'Jf^^< t h vTI o , sufe, d nmfn l 
[0082] g ) m±x-<r)xum.m.^ ^ >- b » ^-9 

[00 83] f) do^R (CPTa-F. #^»SSI 

-b) izmimi>mm<DmM:^^yh 

[0084] i) -^XcoCPTa-y: {Wc^cosmm 
[0085] x-:5'0^^'lttov^T^^lffF^l&^f -5 1 

[0086] ^mmcomcommmmTit. 

[ 0 0 8 7 ] A ) mmz. ^mc^mmmmcomc^Mm 

Fmmc7^^j:vmmfmmM''Lx . cnFmm(^h-ytz 
[ 0 0 8 8 ] B ) a 0 <7)-^x (^■^m<r>^mwmt>^—^ 

fittcOii-^T-ii. ■^m^^\,z-^mtmm.LtzNLh COSTS 
i;^.-f-^^:3X h^f(J5£-r-&o ALL C0STSc7)5^^^c-proc 
univariate/&i'#it]il>rl: S'J-^ ^TtOttBtCO^ — 
LTtii^fl.^, NS. Tproc univariate J IB^W 

s:Hmx-h^, 

[0089] C ) ^JS L>t ALL COSTS*^ A> , #tDtJfll 
«^^-C-S!>-g.3;?.h (CV COSTShl^-r-l.) ^fiJ^-S. fJ 

-Ac5D||lX{i:^2{4BtCV ICD-93— Y-h^-kt-iVXii 

CV COSTSiC-Ol^TcO^^irPro Univariate^, ^ttli^' 
[ 0 0 9 0 ] D ) CV COSTS*-' CHF COSTS ^rB^-^-S 



L 7 T ^><50i? 1/ — 1 2 fiKtCHF 

ICD-9:3— . rJXhtiCHF COSTi:^ 
^-f, CHF COSTStCOl,-»T<50^^^:Pro Univariatei> , 

[009 1 ] ^oTV^|,^^MaiiM!rat:':5V^T. ^If 

•to ^<ntz^., ^M^raltOV^-CO^^^Pro Univaria 

[0092] F ) mmz^ m^mM^Azhh-^x<^ 
^yy^m'o^^xh. x^-^'xa-F = 2 0-c* 

[ 0 0 9 3 ] i^. Mt*t:':>v^TiS, 3ts^0Ho^S 

\^\mm(yyjm.\zii\-^x\i~fwyyii A Yy-i ysrMfflL 

[0094] a . AI^S^c^AI^. Sm-9--b-X. E 

AMTPAIR + AMTCOPAY + AMTRESERVE + AWTDEDUCT 

b. ^^OnXhJiAMTPAID + AMTCOPAY^:;z*-:^r-f-i 
X%1>. lit. AMTPAIDii^fc^^, AMTCOPAY{Sit|Sl^ 
AMTRESERVEJiffiOA. AMTDEDUCTJigl^?^^-?- 

[009 5] 1^, hPtiitO/ty>t:2|s;^HJ3<7)SliSiOJg 

2. ^si^»ffltd±^-coRx». mwm.. mmmf-k^ 

3. jRi^tePoitCctD. ny-.vifi^u mum-^-^^ft 

[0096] S^Dil-ri htc^r T-^'O^^'ffit: 

fz'o. xitmi:-i-h^'ot,ziScmLxh^\^^i>cDX'»>h. 
[0097] zcomm^mmLx , x:n'\mti-^mxii 

lfhtiXLt3J:o^^bifi^x\>^Xot,z^^fziibl,z. M 
t*l^^f--yr6 2 0XUfpmHitiyT-^}l'i^^LX. 
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[0098] f*T'tOMJIItiS-rohS.:b^X-Sa^om.€S 

[0 0 9 9] HStcioV^-C. <kcr)X'f-/y\i'^V~J^V 

^)V(r>^—^iM^\y^)Vcof—^hzMm-t^:^'r-/T 

eAoxhi>. ^m.>,zmM.^^wtz^^fz>!b^z. 
<?Dii2XT-vr (apt), ^v-j^v^)vcr>mmiimm.\y 

7 r )Vti^^X'% h-r><^^f~^y r A D m 

[0100] *^BJ!0^hFS ti^^HSfiomiTli. ±7^'- 
^ 7 r -f ;H ii^fi V-^/P7 r -i }VX., ( 1 ) 

( 2 ) . ( 3 ) ( 4 ) «^0iOe»B 

(IP^. T-^-tr>/biOM4&S (1/1/92) =SrV^ta«S 

S) , (5) Sii**TB (HP*>. x-^^r-y bc7)|$TB 
^rV^LeiiS**B ) . ( 6 ) ft^OtRS^ix^c^nffi** 

( mx. «\ fit a ^mcomi<nm5 bx«»i±^d^^(; 

i-SAI^B) . (7)511^3, (8)*«7r-<;K± 

7 r /P2 ) t*3ttSlBiifA, ( 9 ) v^-^'-t 'y b^O 

A±i^-K (i!P*>. i)Kaomo^, \\)'^o^mmm 

[0101] ±^-.^7r-^;t^2{i:, #Mt:iJ; 
[0 10 2] B#J/fxb°y-K^i,w3»^ii. isr„^^ 
7. ^o-l^icM-r-|>3{!l 

0 =»?ffigs 



vfj-^mt\^-t^t-f}^x'%h. 

[0103] ia9{i. |lI©Ri!m3&ido^S-r*i.*^fO 



[0 104] 1 . o^mx-cox^ 



a. 

b. 
c. 
d. 
e. 



iJ'-^r< t h 1 BOM46B>?)-^.ig3ifiJra*-'*So 

ICD9a-Ky&iS.^. 

5 ^« I CD 9 rj - F timmz i^h^. 

m%mm'^iinness indicator) (#^««V) 1 

=±fz?>m^. 2=i^, 3=±/i^«Mtisa. 0 = 

[0105] 2 . ooft-c-cofitms 

a. mMMm^m^ - h- t-^'j § tix v ^ i. mmmn^ 

b. ICD9 3-H' (#^»^I-a ) 

[0106] 3 . d':>mx-cDmm amm) Wim 

a. EBff<?)^'^-A 

b. ICD9r?-h- (##»«I-a) *^S>^. 

c. : iWW;iralS= 1 . ^ofi!l= 0 
[0107] 4. SSRI aM-^ 

a. S S R I ( mm^-^ n h ySMCPMffJ ) 7 
::^5.51.3. 

b. mucom^i^zif 0 h cnxhfiii^ uxv = o 

c. ^'f^'^)-WM=f-^y'yyi' 

[0108] 5 . TC A (Hii^mdoM) XtiMAOI 

a. 'mm9yx5.5.\.\ (mnrsy) , 5.5.1.2 (IS2 

rSy) , 5.5.1.4 (^ryr Sy:t^i^^'— IrWJ 
m) o S.t^'5.5.2 

b. ^W^cOfS^tff 3 i>c^T^5>tl.{f . nxh = 0 

c. ^7^:^U-Miil^=?^^ 5X1 =5.5.1.1. 2=5. 
5.1.2. 3=5.5.1.4. 4=5.5.2 

[0109] 6 . ^OflfltfOWSvSttM ( R X 7 r 

^>) 



[0110] 

C P T r7— KXJi I C D ^5!Lg 
MMiJiS t =5ri I - b \,zmir^ 

■^X<DC P T t I C D a— K 
1=^Wt 90801. 90820 . 90825. 90830 . 90862 

94. Ox. 94. Ix. 94.21. 99.22 . 94.23 
2 = 3 >y jgffi 890870 . 908712 

94.24. 94.26. 94.27 
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[011118. assist i ^>^V^AI^ 

a. ii'-^< t h 1 BoMMa*-^>ig3ii!fijra?&i3ii.^To 

b. ±fz6mm, I C D 9 a- h' (#=i^»^V ) 

c. ^7"a-y-tcov^T{i±IBl ( 1=±. 2 = g^a, 

[0 112] IIS 9 — 1 SCO^-^^hiilT^j^HtCOV^ 
[0 113] 9. ^^^O^tCiSm^a 

10. # a J; I. E# (mks.m) mm 

a. E^israo 

b. o-:>mmm^fi^dtHm^m\- itt^mmi-a.) 

1 1 . mimhhmc^myj 

[0 114] 13. o-^ffitCi^j^U^?!]!:*- (D r t HL 
a. ^7^:/y-M^^l=^3E!lM. 2=/h«l«(#^ 

[0 1 1 5] HI oji. ytik'&'L-'^^-fimm.mmThi 

V'^)Vyr4)V) cr)tziibcomML0xhtyir~'7-/h^ 

tsltv^So zcommmmTit^ ±y r-^ >\^i&if2 

■^W.-^ crM^cni] -^W^^jfz h-tM^t^. (ground) }V— 

[0116] I . 'M-^j:< tcol Bc^mi^Bt^i^mmmm 

crihh^V—Z.^ ^ HOSPI TALIZAT I ON t ^.^th 
(l|lS.t/'m2ICD-93-H-oM^r^ffll^T) bLX:^ 

ti^'nhtifzmpfi (mtimmm. mM<7)mmm^j:t') $r 

izmfzizxmt^ J; 3 i: ib^^-ttiis. ^^m<rm 
^^—^\,zm&L-th. ma. \immmm-^^im\.x 

t-t^m^^BWL<DWLmmzmfz^zxm-f^ ko^^zt-hm 
^-tmi. 'ik<nmm/^<^xm^mfzts:x^t^^j:'t. 

[ 0 1 1 7 ] II. m^mm^-Yt^O 7 . 0 BXli 1 0 

xh^i^ v~j^xiimm^m.^w.^— y i^x^A (hospi 

tal Common Procedure Coding System, UCPCS) tf^y'n^i 
-^rrJ— K^8 1 t-r-&A0010-A0070, A0215-A0225, AO 



999-C^b"g.^'l'-ASr. ER VISIT tS^-T^amSiSTO 

m. {miRr/m2ia)-9zi~vcr)Wiifim\-^x) tLx 

A'^yV't^. Wl. 3;^b{±lllICD-93-K;^x:^"U 
~<r,MzXfi^ o 

[0 1 1 8] III. m^m'm-:i-'\r-ifiO lX{i0 6T\ 
M^O-tf-fXtSfitg (DOS) ^^LX\^ht)K 
DOS tc^^r-oTtrny^'-i" -r^-mi-^X\'^^ ( |5l— d 

o s(cisi-rnA-f y^-:6^-^5ti.jf . n-^mmmmb 

SXOM-5) ^WA^. OFFICEVISITi:«rr.S*!^mi& 

PbW^^: LxA'^yv^^tiK zcommmm'mmv^ 
^Mz^^Lfzm^xii. mmmrmm (zc/^mmz 

i^d^X(?)^xhiiXmizm-t^h<7)ti-h} tims^r 
Vi„ S:^. HCPCS3-K>{)i"rnys--<^r? — h'S-8 1 
i:-f-SA0080-A0210T-S)^i^P— A ^OFFICE VISITS: t 

TMcorn^u :f^-<7)^x'mncommmt^^t 

ii^^^-f. i^Lhfiim-Dos^z^^Lfzmmmm 
mtti^izmmt^^ : d 24 immmi&m) . 2) 

2 4. 25 (3fci^#) ,3)55 (hosp o/pat lab x 
-^) , 

[0119] mmLfzB-:>comm.co^i±^ mm-ti>m 

[0120] M8(r)i^<r>xr-^yy°li9^]y^)Vcoyr'< 

)V^^Amyr4 Mz^mthxy-'vye 5 0x^i>. x 

■f - -y 7° 6 4 0 CC^j£-f' h SffjifitO^-^ (i nstructi ons) Srffl 

^ivf-^ {'znLxm'ii:^fi. ^mzx o^T^-yre 5 

0 i<zx^m yrA Mfi^^ ^fx-h. 

[0 1 2 1 ] lai \ \t%^y r A )vo:>mmmt£wm:^^ 

0^1;^^At2^M0iJXb;^%|,, ^iO]lgP2rSIW-5 

^-•1.0 Mm\^fz-^mxzn^h-^m<7m 

[0122] mz^ J^^-f vT6 6 OiZ&f^±yr^JV- 

•y T-C^fe^ § tl-l. 7 r M±^m r -f ;^ 

(BD*>. #Ht;-:>v^LT*^-fLL;'itO) T'S. 

[0123] ^±Mnyr-i Mi. ISS^^^^ (censored) 

m^co—:>(7)^mm^ ^yv^b ^^my r ■< Mzm^c- 
cohi^m'y^y\^'yt^^mizx^^j:oiz^^ti 
x\^h. "f-^^zmm^^^mmrs^^yv^ii. 
m<^mm<Dmmi,zii\,-^xim<^±-^myr-( fvimtx 
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[0 124] -^r^Myr-fJl^i^m-^fzHb^Zii. aiCO 
[0125] 5fe^^^tCOV^Tffet-S. b . mil^bm 

[ 0 1 2 6 ] x-r "/Te 5 0 eifdi^{z—mh LTtO^ffeTt 



^^ffi'Sat'^O^j'^^i^iXgi; LT(as a leverage poin 

t) ^ix ^ cr>mm}^x^mmzm-:i\ ^xmm^ h . 
[0127] ^%m<nmm.mj:mmm-m^ziiv^x{i. 
»ffi'C^^^ (CHF) ^n'Mm^h-t^mmmmx 

co-^i-^y r A )V^^^^hfzmz S A S;l/— ?-ytcj3(t 

-s.x7^vr 6 5 oxmzJm\^x\^hum.(n^m.^'mm. 

yrAMzaX'Th^'m.nhMz^WiZ^-t, i^. Hi 0 

\,zii\^h^-mmtm^mzmmmi^m.}:. ^t^^ft 

[0 128] 



1 . 
2. 
3 . 
4. 
5 . 
6. 



7. 
8. 
9. 



H 1 

ttS'J ( M/F ) 

ftigjioc H Fi^aff^m m^*m^~ v ) 

mmm ( y/n ) 

^f?4L<^v^ivSx^-f;Pi0maiT (Y/N) 

'C^^fiM ( Y/N ) 



^COmcO^t-'^ ( Y/N ) 

[0129] ^m^mz-y\.^xmx.ii-. mtit^mmx 
c^mm^/^t (^tix\^:^mm'j^xmmmm.t lt^wij 

izitTilcDi^coifih^. 

[0 13 0] 1 . CHFtj;^AI^ (HL) , iixJiH 
L«li^(HL indicator) tLXW^tL^^-^<:omkXh 

-yx. i¥W^b^i{fHL=i . ■ttiM9\-xnmm=f-ii 

[0131] 2. m^xh. mm. -m^xhmm^ 
a , K fi-xcr> u y -xmmmc^Mm i o % 1 1 r i m 

mXh-yX. mm.^.^ti^h'yriO%iZ$)iXii. High 
Cost = 1X'$> 0 , ^ixm^fl-X-mish Cost = 0. 

[0132] xhmmTii.^mM(^mm<7^mmx 

l±. "fmmm (B:b-'^C} iZi5UXcr,^m^'tcr,^mm 
(D-at^ (PMPM) hM.h^bhX'^^. ^»ffl^^-C' 
<7) p M P Mifimmcn 1 0 %<7)#a<7)J^-^t:w*n:3^ 

[0133] 3 . 5Et: 

[0134] m'&<nm\>z-:>\^x^-r>tin<^%m^m^m 

WfztiK S*#tc{i:J;<^'i>^i-S. j;3(c. 2|s^BHi7)@Et^j 

(^mmp^xnmx^ h ^um^^zim^i\.h t >i ^t- 



[0135] :5j-tf:7 r A jwy^mz-^ix-^xcn^W^ i V 

[0136] immzii\-^X\,i^ r A JV^'^m- 

■5)J^cy>t:^lPJMJ^i;lls|Sx— ^' (censoring data) 

Vgt!j(activity)*^flM§^Xl>V^^^ >'H^ (^^WM 
J^) 9 1 2 t&^46TV^^. MiH^tciiaj^^^^^ctd 

[0137] mm<^M-^^L^ ■9V~J^m.ffiiif<.~-^h^ 
f^^'d^t)- TAj ..S*^^>S^4oT rcj ;ST-#IT^-g.Wf 

< B ^ C cOM«{cft -g, r B J J; 0 

5 *HcKJlBfroff«& . r c J « t i: ^c7)ff «^^-r i 

[0138] i^'i-y ■ Y—(7:i%m%tmf\ 9 9 

l:^li^ 1 B36>^>1 9 93^6i^ 3 0Bt-C(7)i7^— A 
tC»-^fV^TV^^^,£Ofc-r^, .roJ©-^. A= 1/1/9 
1. C = 6/3 0/9 3-C*i9, B{iMa#CO>"i*^P^ 
t:, <5iJiif 1 3/3 1/0 2t:jatKLTfc^Vx — IK 
tc, A(iH#ttmTah:3-;^ (i|]^>x-^';&i#^>til. 
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[0139] iMB#,.^,BcD^»ji)«ST*^„ ^%mzh 
-5 T {i: . X ;l-£^»S 2r ^ B tco 

# -S. J; a lcBl;-:)i.^TSiJoS«S:7FM^i. i 1 1 T'* -1. 

[0 1 4 0] Ell 3{i. XJf— Ai i;«-^tr. E18t:S^ 

[0141] ;^df— A 1 \,zm-^X. B>6^4.CtC*^ttT* 

t*fLTB = C- (x#^H) i:LTV^S„ ^Ji.{f6^ 
^CHFAI^ (HL) HLJSI^M^^ici; 

fcfflv^s) ^ffi^-r-^J®-^. B=c- (6^^) -e^ 

zyx.~y- b'-OWK:*3V^T{i. B{il2/3 1 
/9 2t:^tV^.r ilt^^cS^ t^-^T. A^ei^J^BST- ( 1 
/I/ 91-12/3 1/9 2) Sr;^?vs---r^H#fi{t 

[0142] :^mmmicommmmt lxi±. ^iii-r 

^#VIS<50ti4JM^RB^^i) (reflectproximity to the e 
vent)3i-#fi^^2:. Mx.{f 3ri?i^Jirtxl. 3-6 
X.75. 6-9^^x.5, 9-12'y^x.25. 1 

2^nvj±^.i25tLxmm-t^zbhx^^. 
m^iiz^i^tix V ^ ■i>i^jx.(f*c^fi^#(tio*p< ^corner) 

r ^ ^--Ji 1 /e -X T-J> "9 . ^ ^ TO x i: t 
[0143] BtPaT^ y H-^X^-AhHIf^^ 

[0 144] HlB^oT, X-r>yT6 5 OtciSl^T^i- 
W7r-f;W*^^$tL^i;. J^OXx^yre 6 0t:*5V^ 

[0145] ^myr-^)v^m\^fni. m\^mim^ 
mm-t ^^t xm ^ c^Mmtc v ^ L^au^ "r^i- ^ mm-t ^ 
zt-^^x^h. mz. ^mcnv^iuz^h^my r A )v 
^sAsi>zi5\^x nhithmmmm^m v ^xm^ lx 



fiUlilff (multiple logistic regression) T'J^) •?> , i^^^ 

t{i:a^$ft#l. i ^ :^mMlzh'^Xii^crM<^M 

[0146] mmf^^mmmmAzi3\^xii. mtf^m 
mm^jfi^ yrA Mzmmth h , mBm.xn'&<n v 
^)va>mmm. (ii*ffl<o. 0 5 ) ^mtrtmwwA 

^h. Zi\.t^<rymk\i. Logit(p) = a + bxi + 

CX2 • ■ • ■ + zxi (fit. X 1 ^O^Ji. X i 4 -Cii^JS'J Lt'^^ 

■t) ■(:-:^$^i-&^i!l^r;U^«^UTv^|>. -thk..^ 

m.^<7Mmz-:>\-^x<nm^(^Mm!&.ivW.. jfi p = e 

-ios;it(p)/(i + e-iositcp)) Srffll->-S.C:h-f^A6^>iX 
[0147] mr5^(50Xx"/T^fflV^TMO;&»O^ii&tT 

iScisL, ^Tc^^Ml:oV'i"C(with all commercial mem 
bers)tOAdf— A 1 icSoX ^ xVPOSgHSr^is^/t c t# 
C H F J; ^ttaSfb^ « t J; < i^illj L ^ d 
(l)CHFtj;.g>AI^. (2);tx-T|iJSm- 

— a * (days suppl y) . ( 3 ) «lflLj±T-cO Al^-jf ftJW 
P^. (4)CHF-CcOE#tfiPo1. (5)MI-C-OlS#ifira. 
(6) AC Efp^IJIflM^S (possession) (ftOM^I^) r 

[0148] «ijco^K-cii:. H i^wmf^mMmih 

L . c H F -CMtcAl^ L/:: ^ i: ^^^^v 
v^T«xdf-Alt:a-:3r<^:-r;l'O^SS:il<a6/t. 

ix/^ c H F J; s «JR.WI:^S t i < i^lJ L ^ 3 ^3fci: 

(l);^-^^^^ B*(days supply). 

(2)CHF-Cc?DE#t6PBl. (3) I HDT(7)AI^. (4)1 

m£X(^K'^-m^m. ( 7 )*^s«i>;T•^osmMl^ 
Pal (8)^ioffi<r).c^ia^R-r-oAi^. (9)fUco4mT-c7)is 
*i6Pb1. (10) '^m.x(Dmmmx\mm:'(7^%Mmi 

ra. (11) r-eiofl&j cocv^i?5^:^r(Rx)-r*'5:to 

[0149] tfcSlJO^S^TIi. HLMii^ ^I^M^^ 

^n')V<7m^^myfz . %ihfd-z C H F J; ^ ««S-fli 
*Mti<^}iJL^a^3fo5:^^Ji. (l)CHFtiS 

AIS. (2);W-T|lMm a* (days supply), (3) 

cHFT-c^iAi^. {Amwmx-<^mMwm:h'^fz, 

[0150] X^-A 1 \,Z^t>h tc7)i; LTOX^-A 
1-km\A\,z^\^X\^hifi. T-{i*^H^T-^ t 

So 

[0151] X=3f-A 1 t-X^-A2 i:i7)yfg3g*{i:, 
^x<b fe-OiD|5l^-)p!3£T-OAI^^rV^LSt^-^i*Pa1 ( H 
L/E R ) ^-MMitO^^^ft^i- 
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/923&^^>6/30/93. A= 1/1/91, C=6/30/93) (C^i^TJSii^T^ 
HP^, 4/1/91. 4/1/92, 4/l/93l,zXmL fzh CO tiS-m-t 

[0152] ^."SBji, m^com^muLyER-i 

■rv^-l>« >''j:->' ■ K-0*t-^-C1iB=4/l/9lT-*).&. 

."SJicm* (scoring report) d^^V ^ 
Xm&^SmfMtiZ)(tti>'^flV'Cr)XZlTV >-i?''(scorin 
g)*-^iJ'-^r< 1 1 3 0 Boa^^*^^bS^tgtt3^)^#i. ^>ix 

i>"x-y • K-co^MTiiB =4/1/91- (1 ) 
=2/28/91 i:^: .So COJ®-^T'iOi^x-ytOiBii{S. 

[0 1 5 3] (XJiHiaS^V^L^illilf^O) HL 
S#^fflv^TXT->/ri i:X-r-yT2i:^^t9jItT^ 

.■SBSIg^E^Sfc. i^:^-y ■ K-oiBiSii-Hat^ 

[0 1 54] 1^. ^xU^-^^'^MOiRLfcIS*, S'Jt:M 

[0155] mzmc^mmmm-cu. fm-t^^mm 

<5Dtlj3S^K^"f''S> (reflect proximity to the event)^ 

5, 6-9y^x.5, 9-12^^x.25. 1 2 
IiJl±x . 1 2 5 LTfiJfflf^ ^ ^: i)T-S -g. „ ^^^t 

[ 0 1 5 6 ] i^. •?-tL-rtL<7)SIKc7)KST{i!^S<7)^aO 

^i'Mzm^'ofzmcomL^mmmx'^ h ^t-^fi^^ 

[0157] UXi^pgJf-fbfc /r-A'J A hfO^EK 



^^■t^ ^Xhh. mot.Xi,^j:^'^Zh X\ih h 
mfz^j:-^v-J^y'~^^-:^ti^^m^ix^i>z^fvc. fi 

[0158] ^:-f;t^^5fiffl-r^i tT-^L/cEH^Jfi, 

tieM^i^T-5E46^>tL/-cM@^) ti^^^-tn'&mm.i^^ 
hz±^ <^j:hht\ ^w&.<^m^\>zm\^x-^r^)v~r 

i\LLXh^\^. 

[0159] ^x;l^OttSgtCOVJT{i. #5%^1'>L 1 

SIISoM*®-fk<73-5Jtgttc7)fgffi(actual adverse health 
outcomes) COlC^^is^S C h \,ZX DfPWfS S i 3 

[ 0 1 6 0 ] tfiSt/:: i d 

Kmktz h i>zx 0 mm^^izn^^mmmmu v-x 
ojjjaa^^fijiiT &«;^'fi:^'S i t ti-x^ h , v x ^ |fg 
M^b (Rs ) To-tx 1 4 o«. -e<7)j; a^m#«yx 

h i^m-^fzi!bi,zsm^j:h<r>xh K) . ^A«Jirn-fe 

rn-fext;ov^-cmi¥arr.i.» ^coxd^xiffxmm 
Mcommm. 2)^y^ju~y°cr>^mzm-^\^timmi\- 

A. 3)^yx^'^A. 4) imnm) -m^xhitx. 5m 

[0 1 6 1 ] 02tc:i5l->T, yx^^p^Ji-fb (RS) rn 

■fex 1 4 0 ii, ^Ai^sTo-fex 16 0 izm&nmxM 
mMM-^m\icohi> y x h ^f*^^ s ^ t j; 

D 'Jraffil^a i^x -r A tc*fjE L T § ii^-W^^h ^ <. i toRS 
#c7) y X h ^^A y X b i: Bf-i^ , 
[0 1 6 2 ] IMl 5I>Z. RS:70>-bx> 1110^ 
S/jL— RSV-^" -y>>''i>'$/:x (mining engine) 
(ME) 111 2^'JA~/Vt. RSx— ^'>^-Xl 1 
1 8 i; y X PgJg-fbTo -feX 1 4 0 CO*!^'^;!^ 

mtXRS'f-^^-Xl 1 1 8i)>i^ilYXVXhiliitl 

[0163] RS^ny hai^K ( FE ) 1 1 1 Oti. 

0 , mi^t^<7)i,Z'£:^^mmc7)Atiii^xi ^xdi,zLx 
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[0 164] :^mmcoRsyu>-h:i^yv 1 1 1 0«. 
3 2 1" «7 h y 7 b i r Mf6^y-;L-T-* ^ fjvy ^2.0 
&ffli^T»/&^ti.TV'i|.„ itORS:7n>'ha:>'b- 1 1 1 
OJi, >'^''>XNT^?t:{4:3-->y^7X■^f-^^'-±■r' 
^|) -9- ^— X (Sybase) i^X x A i: -13^1^0^ -^y^ 
-^'SrlB'li^-lir-g.o iiOR S :7a>- hxy K 1 1 1 OT' 

-S. f - ^^-X h' 7 VN'- ^^ijffl LT V ^ -I, . Li-^L. 

[0 16 5] RSv-<riy^xyi»l 1 1 2{±M0a 

X t^ixtz (schedul ed) 9yATy\- |Hl.^^ffiTa ^'-^ A 
^S^>1f-C. l212cO^A«JlTO'lrXl eO\>zm^'th 

[0 16 6] A. ttBA (^-^-y^) XJi^M'^yrn-tX 
B. X'rly^-)VhX^'^W£7'-^\,zm-^% . ^^^t 

c ) ni^mfcru 7' y A {Z'Sm.ti'f- x h u — a ( rx . 

d) ^ S S tLT V ^ ^ ^ ^ T >- hlSISftillTn i?' 7 A ^ 

f )yi-A^iTn-tx 1 6 0 t^n-A'j X h ^^m^-th o 

D. (vs"-y^) X{4, xU-Tt^S (^"-f^y) 

[0 16 7] >'i?''X>'>>>l 1 1 2(4. 3 2 

f 'y h y 7 h ^ X TM5&^y-;^T■■^b ^ -f" ^ 2 . o S: 

fflUT»;0^tLTV>^<, CORSV-<riy>?-xy>>> 1 1 
1 2{4RS7o>'ha:>'K 111 03&^fe^9>f Ty-b^ 
U-A , ISI^:^' L--AS.t/#®^S3mTni?-5Ac7);^C 
a60 ^ 4^" Wit |g h ffl-^;b S o T m § ^li^vT^^iffi^ ^ 7 - 

^X(r> y X hJ4y v-i^ 3 ■:^;^-f-^'<.-x*>^>^^§ 

fLT^^i^. fB^li$#i-g> J: 3 t^-^TV^^, RS-e-f-y^- 
xy-^'yi 1 12{±. '^-1' >-H'>X'NTi;^i{4:3.:i>y^' 
XHf-yN-Jif^^-y-^'^s^-xi^Xf'Al It-"— 
X^flJfflLTV*^, 4:^. icORSV-^ ->'^'■JC>'>>> 
1 1 1 2T14. ^^~yyY%iM'i2\L^7 b^f-f^-XS 
Q L I) >- iJ' ^ I, f X H ^ W ^ :^)iffii5tLT V -> 



-x-y-;PSrfflv^T^ife-ri> <r i: 1 1-^ i iOTS)-!.*^ 

[ 0 1 6 8 ] 01 5 \,z^\.fz U X ^'PtM-ftTn-fexcoK) 
mc-oV^Tpar^i.^ H2<?)i!El?iJ®firn-feXl 5 0 

y'ny bxyK 111 0tC5|?&M:2.-4f-|B]^^BSTni?- 
^A'[f|g^A:^-r.&. ^•l.tRS^nyhxyHtiiT/i 
=Sr|l|^«!E<7)-lr -y h r -y ro^ri^Olffg^. iT?^:=i-il^ 

ra^^'^A, WJ^-rV^i:7^-;^, "^vAryv^w^ 

9yAryV^tm.L. i<7)RS7ni^bxi/b' 1 1 1 
0*i^SSErn^^^ASr^'^>fr>-h. X-iri?a.~)l^m& 

y'^^-yAti,zm-^^'>±xmm^^-him^'^?^, r 
s:7cfybxyb' 1 1 1 ojs.ro'lfigS:. rs'7-^ci>' 

^x>-i/>- 111 2;i)ifflv>TC->-|,:7^— -?>y ht* 

[0 16 9] ^ffi:7'D^'""9A{i;RS:7nybxyKi 1 
1 0tcJ;'9RSx-^'^-xi 1 1 8ic«*&§ai.yO\ 
dcJ^RSr"— X 111 8tc{4WiJ^xU>'^!^rn 
■fex 1 3 o^^^^i^iij^ x/u-is/k-^^fffgtffiDiii^ir 
Vi^, mmz, RS-? —yi'-.x.yi^y 1 1 1 2;6\it# 

-X 1 2 0 t^i^&mm^mmti^R s v->f - >'^^x>'J/>- 
l 1 1 2C0fzlibcr,RS'f~^!'^—Xl 1 1 8t:#tfe§tL 
mmz^ R^-^A —y'f:x^yi>y\ 1 2 54, RSv 
■i —yyjL y Vyifms.y'o ^'y A eUfi^ t T^-li^-f 

iv^mM'f—9\,z'^x\t^h\,z-r>fix. rst'-^"^^- 

XI 1 1 St'^tixTV^^'tflll^KOati'o 
[0170]|1116(d, :?^||Bf?OUX^^|Jgjl£Tn-feX 
ORS^-f — >-:?''X>'>-'>'l 1 1 2.'k^'t'&V^)V<r>y 
o— hTab^o HI 6tc^L3tRSv>f -y^'x 

Vi/yi 1 1 2 {4, RSX^ri/j._;l,--e^^ix>— (S 
M ) 1 2 1 0 i; R S/W— /L-V^t^i^'-V- ( RM ) 12 14 
hRS:}rAyxb-e;t-i^>— ( I LM) 12 1 6OH0 
co*S=5r-<f:/i^XxAT3tfjS$ti.TVi|.« 7^1^X7" 
A(i:. El2£7)^ffi«lix-^'^-Xl 2 0 iOgEi^^-^T- 
Ji-^Tti^Vv ^'^-^ryb [5l^'JS)!E7° n y 5 A:5)- 
f/fi»^S(cl ient and identified disease program analy 
tic configurations) S:-^tfR Sx—^''^—X 1 118 

[0171] ilraJE'SaT-^<-Xl 2 Oii. ^S-^'^-^ 

A. (Mx) i^l^-A. mf.yif^ (Lab ) 

A) -C^aje^jtc^ffSiXTV-*^. t^oT. RSir-^'< 

-XI 1 1 8 ^'9-<r>-hSl^':7 7-<Ty h^MIt 

fgT-STO^t:MiT$tLT(.^l.« R^-^A-y^:xiy-Jy 
111 2i4. iiRffirn^-^Ai^tf^p-^i'-rijaa-r^^ja 
i^^' ryY&^mmi^msmmf~9^~7. i 2 
0 ;6>^>iRA v.x\^h, -^mmmmv^j:m&mm,z^ 
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X^'X-f-^ 1 1 ffcl)., 
[0172] RSXyzya.~Jl^-?^^i^^~ 1210 mM 

iz^m%9 y-(ryh ^m^-t^ i t T-^ff ^§ « t 

^X'l.tC7fei'>TRSV-f— >'^-a:i^>>> 1 1 1 2T<7m 

v^|>T— ^':^^"RS7n>'ba:>-K 1 i i 0 j; O^TSb-ft, 
SixTV^T. RSV-<riy^xyi»l 1 1 

§ ^^tmi^zh^^ t imm^z tx^-^^'^^m^-h^, mm 

tc. RSX^>>'j!.— /l-'^^-v^'-v— 1 2 1 0*^. it;'S=2:-f 
-^XhU-A3&s^T#^>a^ii:*5iiS-r-l.« RSV 
-f-:^^xy^/y 1 1 1 2 ^: LTti. STO^tcHlf §ix 

[0173] -ctOf*. R S 1 2 1 6 {i 

WS<^ im^iirallT n i?- ^ A S: IPJ? t L i^- ^ >- X (o 
rdered sequence) T'SlfT~^-& fz>sbiiLt,zS^^fl'—)Ut:M 

mt^. ^ti t:>(7))v-MZ'o ^^xmmj k ^zmm- h 
5otj;DaistL^ij(7)Tfc.&<, ^)v~!vn^\mmy° 

ju—jv-i^-yyxtLxii. —y:b^^tiVJ±<:oi^m 

^Mm-'9rm=f- (PGc) tmftih—^t^i 

PGcti. mmcow^i,zm-^^-^xirA^^-^Lm'^^ 
?>tii!b ^vi^-T (cffl -.fz^y-tryh .m^ff (t 

argeted client patient population) t:M^fiit'i'h<^liZ 

[0174] ^5ffl;P-;Wi:P GC t5feir-5T#Si^J)llI;f 

jV—jV {^"yAryV^^-. Rx^P— A. Mx^'l^— jU^ 

h') <7)fci6c7)igti*ifflS§ti^*v, Xfi:, fficolt'^/L— 
;k (m#;^#(Patient Active), m^tt^lJ^ 

[0175] PGCii, ^M}V~MZi. "O^^^fthm. 

^■te.y hic^>rLTMM^raSiX"l.=g-PGCtfc{t-&;^- 
;^^:M^|M^T VGOV—Mt. ^-,v\,zii,\^h 

#B#t:>nftT^?#ttiC«« (tally mechanism) trfflt-" 



[0 1 7 6 ] :^TcOPGC;0i*fT-f -g.^:. RS^A'J;^ 
h-7:fi>>— 1 2 1 6;^i#PGCtfcitl.;^>-^'^— i^'y 

~r<r)fzmz^mM<r>x ■aykW.h.-thhRS fyx U x 
h-^^-'J-Y-i 2 1 eti-frA'Siirn-fex 1 eotciJtt 

^f|:-C-i^J?JlIl(7)7ti6<50^A 'J X b ^^JS L TiSl^-r ^ , 
[0177] RSX^rS/j,— ;ixv:t-i^>-l 2 1 0{i5fe 

TH^f tTV^-g.J»-^{±Jl|fiJW(CR S7''-:?'<-X 1 1 1 

8t,zr^-^xLx. yiKiE^tifz 9=>AryY iRlssjir 

n:?''9j^<7)^tf^SB (approved client identified di 
sease programs scheduled run AA\,^ifii^l^\^tZ'f)'^)£o 

^\ tfz. -^xcO'^m^i^y^Tyhf—^x^hV-J^ 
ti^WM^tiX^-^^ij^i: o ^^^fiM-T-S . ^Xc^'UM^x^ 
—^X V ^)~J^ifi%^tl^<^XhtOi£^ )V—}V7^^=J^ 
- (RM) Mm:^(i#^'5>f T^h t^raJfirn^'^Ari: 

[0178] n^mmru^'pj^mmi'T—yMzi^^ 

LT —-:><DmmWUXr—^xxh^. L 
< {i#|SIS-iRSE7° n 5 A ^ii^-JE t3ffl^jian-g>lutc;ic 
%t^ixX\-^^cr)timt. Lvk nihii^(^Mj&n^ru^-y 

[0179] t'i7)Tnj?'^A^UO||^T^^#:?)^0¥lJif 

[0180] R S;!^— ;p-7:t->;>— 1 2 1 4 Si, (?) 
^SiSr n ^ A ^ II^T L , l^llt" I. & ^ ffl T V ^ « 

[0181] )v-Mi^ ^mznLxm'o^^x htifz^. 
^m^m.'f (PGC) i^zm-^xyjv-y^n^Kx^^ 

W.—^Z^ ^M)V—)V ( PGCc?)^l-^i>c75) ifmf^ 

[0 182] RS^AUXhv:^ 1 2 1 6{i:, 

LT, ^orni?-^A|^cO«-PGCtc«-r-l. ttOh LT 

Mzt5if^ vxhi^Kf ^mm-t^ . 

[0183] ^mti^}i <:Oi^m;l~!UzXh-^ -y b A^fei'J 
StL. *><T#PGC;l'-;l'OcM-r-&#Moai:^J^'H»fa 

m (im&fv~Mzit 1 , s^w-M^tio ) iz-m- 

[0 184] PGClzi^ttLfz^mit. -frXUXhti> 

^h^K^~rMzxtii^tih. ^co^~yMzii. m 
ttiX^'^^PGCt. mmmsw-/i-tfiis.i:>tifzm^i>z 
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[0185] — mm-^m 

rtfi^;t,-;KRoot Rule) j tLX-^m^titz>l—f]^ 

mmn)v-)Vi^Lxv^h'Smii^h^ . mi>z^ ^cd- 

-:>fzn(r)tm)V~Mi. ^'^^ryhM^(Client Part 
icipation)T"^fe'& » 

[0186] r Jfcift,p-;i^j ^ LXM^tltz)V~}V 

^m)v~)vti^h rjst.i{m/c(faii) J ^ajim^t 

[0187] r p GC;P-;Pj i: L-C5i-^§^x/i;P-;P 

^m)V~)V<^mzmmn^td(%h!\y-)V^^Lx 

y'Mzmf^ ^cr»V—}V(7)tzybl,zmzmM^tifz:^ ^ A 
tcv-^'SfL^. }l'-Mt^m)l~)V}iLX. tfz. P 
GC;l^-;ki: tT|nI«rtll^fS^^^#-g.<. 
[0188] r^^^ i^_A;tJ^ (Creates Pharmacy CI 
aims) J ^h)V~Mi. W^9V—l-,cnfz>sb<r)'f~~f}V 

5)HffiTn^'^A{i fixe , ^ili? k-ASrfflv>S;k-;i^ 

[0189] r g!^^ Ix— A ^)ig;( Creates Medical Cla 
iins)j t£l>)^/—MX. Ix— AOfcc!6tD-r— 

E^^'W ASrfflvi-l.lsiSiBffircr^^^AJi 
mi., E^^'U'-A2rfflu-l.;t~;Kc5tTt'5-c^<7)|i 

[0190] rE^»fK^Sx—:?':tSSt( Creates Clinical 
Test Data) J ti:^)V~M%^ W,W^'f—^<nfz1sbC^'f 
-7';L-2r*l3)c^-g., 5;J^'i?lx-A2rfflv»^-jR^mTni?-5 
A(i^•t^.t). 54<'^^-A^ffll,^^;P-;M:i5fejt'>Ti 

[0191] r|J:p^f|Jfl3(Use Specialties) j tnhJV— 

[0192] ^WM9 1^— Af[Jffl(Uses Pharmacy Claim 

s)j tih)v~Mt. mM9v~j^'mki^t^'f-y')vk 

[0193] rg^^>?^— AfI|ffl(Uses Medical Claim 
s)j t;:h)V~Mi^ IS^^l^-A'ftfg^^tf-r-T'VPSr 

[0194] rgl^js^ff— ^^iJflg(Uses Clinical Tes 
t Data)j t£h}V~M±^ mm^'^'k^ts^~y )V 

[0 19 5] —V'f:xL.vW\ 1 1 2t:*5ftl> 

^x<^)v~)vnmi, ^x(^iV'-ivti^^-^'tJt,hh^^ 
m'mmmihfz h^^m<^'km^t:>-Y->x\-^h. 

[0196] - WSi)V—)V}:.-iX7^V—)V 



li. m^comiRRWY?Ul~/l^i:^^°-htX^^^. 
[0 19 7] 1 ) ^7-<T>'hM^;l^-;KClient Part 
icipation Rule) 

'7j:.i<zm^Ltzti^-)X\^h^'>v—y°<^—mxhh^t ^ 

it structure) ^-A> Lxm&y'^^'yj^tmw^zmmt 
h z ttimmx^ h . 9 "7-^ ry hm-^i,m^(7)t z^j 
m—comn^i—^v-xh^. ^-ox. ■mmy'r3^^-'^M.xu 

[0198] 2 ) Rxi? 1^— A/L— ;KRx Claim Rule) 

W-S^TO^^'P'-Ax-rS'^MiR-t-S. WSO^W 

m'm¥nx<^m7^(rM9'}V-y^(ntz^\zMW. $ fL/::^^ 
^JSiS-iJ'l—ASrSi^l.. ^■K9V~2^)V—M±'m\,Z^M)V 
—)VX'hh. -¥-;t^>n;trni?'-9 AT— muffs 

[0199] 3 ) #^^<?3#fek— /KExistence of a 
Specific Drug Rule) 

[zmifh'J'-ti:< h t — :><7)^t0^7 L— AT-^HSriiSiJ-r 

[0200] 4 ) B^S^^W— ;KRecurrent Patient R 

ule) 

:Lcr,)V-Mi. ^Mtimmz-:>\<^xm-^^^±:s^^V- K 

Xfc°y-^■Sr:^~■^< i: tlfto;^-:^ LT V■^|..m^t2rS^K•r 
^. iiO;!— PGC;l^— ;Pi7)M^xj&^ 

[020 1 ] 5 ) 3l?S^j£#lh;l'— /KStoppage in Cur 
rent Therapy Rule) 

:icn}V~}Vli. m'&a^MyiV-T^znLXcryMi^.^W 
PGC !l—>l(7:>MtL-/)-'X-m"^l L%h . 

[0202] 6 ) m#^^;^-;KPatient Age Rule) 

in^MtimJi^ith. :L(r>iv~Mi^Wv~)Vt\ pgc 

[0203] 7 ) -'KMinimum Patient 

Eligibility Rule) 

z<7)^i~M±., §.mizi±ni^(ommmm(,zK d e^=&v-» 

,1 <7)j]^—Mi^Mfl'—fl^-^\ PGC /t-oMti-^^^T-^ 
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[0204] 8 ) .S^riff/t— ;KPatient Active Rul 

e) 

[020 5] 9 ) ^i^yt^SM/l^— ;KAverage Puff Eq 
uivalence Rule) 

— ;Wi^^a;P-;t/ji\ p g c ;i^<7)fBr^i?:;^-r-|ltf t# 

[0206] 10) ai**lllly^—;K Count of Occurr 
ences Rule) 

(f i 1 led dates) tcSfKtEHsOai***^"^^ o /ij?)^ -3 

[0207] 11) B#ttS"J;l^— /KPatient Gender Ru 
le) 

\i.^M)V~)Vt>K P G C;l^-;P-coMix*^T-||=ff <, 
[0208] 12) MfflS^SSL/l^— ;KDose Level Re 

currence Rule) 

^ <7);L~./m . |5]— XfiaMto*? Oi^ffito V -iT tfOis 
MliHT-<7)Bgm^ ^ - ^ -:> T V ^ -I. i: a z[)*Sr^SiJ-r 

[0209] 13) nwmimx'(^wmm.<r»v~}Vis:. 

ontinuous Therapy at Required D(3seLevel Rule) 

[0210] 14) /KConcurrent Therap 

y Rule) 

Z<D/U~Mi.. ttSOiSifVt— 7°tOV>Ti!'-^< t i>m 

[0211] 15) Mfla*;l^-;KDose Level Rule) 
ZCO!V~Mt. !^^£OflgMaiiHT-#Sc7)m?^cORx^' 
Ix- A^^t-sm^^^-S'Jf -g> o :icry)V~M±^)V~ 
;Wj\ P G C;l^-;t^(7)fBrtLji>-r-^tT L#.|. , 

[0212] 16) ^ffiffli/l^— /KDrug Usage Level 
Rule) 

Zcr>;l—Mi. i!#ll (expected values) tcM-^-^^ffi 



Mfl—fV-^^ . P G C ;l'-;t'(50fBrix*^Tlltf , 
[0213] 17) ^S^OSnfiffft/l—^KWeighted 

Existence of Specific Drug Rule) 

x^^x. B^c^mm y X ^ .t&ic^ ^^jgij^ § s t 

P G C Jl—jWmtlti^Xmi 
[0214] 18) IS^^'J/L—^KPhysician Identif 

ication Rule) 

;Lcr)jv~Mi. ^A-r^* tm.^Lx±m^z^^^x<7^m 
(^mmt. ^<7y^mt<zn-t^mM^v-j^h . 

9mm.l 2 0<^zh^^mf-^-h-ihM.\^^ix^^mc^)± 
ihmz-)\^X(nmmit contit^:};. xtiW^rtca^'v ^ 
Ti->l., :icr))V—Mt^M}V~)Vt^^ PGC;!'— 

[0215] 19) ^^m.)V—)V{M\ Member Rule) 

h . ^mV-lVX-mK § tlf^^T CO^m ^-t-tf P G C ^ 

'^-{-yyx.y-jyi i i 2tJ; OF^gET-fMSixSo 
^1 ;Ki#fca;P— P G C jV—iV-ffynttiPX-m 

[0216] #^»WV I 2|s;f|B^tO:ftf 4 LV^^M 

om^x-M \^hfix\-^ht\i< comwv-jvco y X b -e 

^i^Ltz D . Biji^Lf^ D , ^wmm^cr>mm'^tzisb\>z 
mtz^zmw^^ i h hm'^xhh . 

[0217] ^A^Hrn-feX 
tiO— J^HI 2-^-5 UX^pgJl-fbTo-feXl 4 0 

#?gO^A^II5tt--g>Jti6t^AUXb^^AWa 
rn-fexi 6 Ot^m^J-r-So i^-X^zli, ■i^K^j7.hf,zh 

^A«^fMra-trx 1 6 0T\ i^xmmmy 

u^x 1 7 0^^^A1ffS>^)^Jli^bi^. -eiiT-SJl^ffa-r- 
\L:xt:mtZbX'm^(r>m&<nm^^\^±.^-^hZhifi 
X% hii-^K 0 t-^^m'&'thfz^^zirX^mi'th . 
[0218]iai7{i, ^WRcO-kX^MTu^X 1 6 

h\,zm-3\-^xmm^ti^. 01 7tc^Lfc^A^Tn 
■feXl 6 Ot{±. itXy°u^'yM.imWi-thy°ui^^JL. 
Sllf 1 3 1 0 i: . |5|S.S#^^Arn^^^i.ta^-ri. 

sm 3 2 0 > . mmmzn^hi^x^mm^hitx 

1 3 3 0 . S^tc*f-r-&^At7)*S«^3i-^lf-r.S^i-#l 
34 Oi: itLTV-> I) „ 
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[0219] y^A'g9T^-^rX 160 (,Zl±^ m&'Sm'f 

u-^XlAOt^^ it- A UXh ^^m^^ti -g. , ^ cof~ 9 
IJti^^r ^ L^ajT n -fe X tti^SffiTa ^''^ 7 A tcM^-ri. 
rife \^fzm'^<r)mM^m\^h) ^"y^—^iimh 

•(E7°n ^"^ A tfc \ -i-C #«-r 1) fli#:fP (popul ati on) ifi'i^ 

[0220] 1 ) ?^^7-'-^^-X 1 2 Qj&i^®! 
O^/rA^Wili^-X-r At^ rv- h<505gff§ti-/::|Bl®W 

[022 1 ] 2 ) frAiaiiiiiifrn-fe^!. i lo-hmmm 
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DISEASE MANAGEMENT METHOD AND SYSTEM 
FIELD OF THE INVENTION 
This invention relates to electronic computational processing techniques 
in the field of human healthcare and, more particularly, to identification of high- 
5 risk patients for disease and disease intervention management using various 
electronic computation^] processing techniques. 

BACKGROUND OF THE INVENTION 
Diseases or condition can be more effectively and more cost-effectively 
treated by designing a program to maximize compliance with current best 
10 medical practicei; which are also consistent with a given preferred treatment 

regimen and on a case by case basis. Treatment for many types of diseases has 
moved from episodic, symptomatic treatment to disease reduction and 
prevention. 

Healthcare costs in general are rising rapidly, and, in many cases, the 
15 costs of treating patients is not distributed evenly among the total population of 
patients because it costs more to treat some patients than others. This is partly 
due to some patients not receiving appropriate therapies for their medical 
condition. This problem has several causes, including that some patients do not 
comply with their prescribed treatment regimens, that some patients do not visit 
20 their doctors at appropriate times, and, in some cases, that some doctors are not 

aware that a certain therapy regimen is more likely to be more effective than their 
current regimen. 

If patients are treated in accordance with therapy regimens proven to be 
effective for a given state of disease progression, then the total costs of treating 
25 the whole population will decline. If more patients are treated properly, then the 
number of cases which progress to more serious stages of disease* which are 
more costly to treat* will be reduced. 

SUMMARY OF THE INVENTION 
The present invention is a computer- implemented system and method for 
30 identifying at-risk patiwts, particularly those diagnosed with an identified 

disease, where the information about patients is extracted from at least one pre- 
existing in at least one database. The system includes a means for processing the 
patient information in the database btised on a predetermined criteria to extract 
relevant information for a group of patients having or who may develop the 
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identified disease. The system defines a predictive mod&l, including associated 
rules, by: 

a) processings based on predetermined criteria, the patient information in 
the database to extract patient information for a group of patients relating to aji 

5 identified disease or condition; 

b) defining a predictive model including: 

i) defining, using the information available in the database, a set 
of events or data relevant to the identified disease or condition; 

ii) converting the extracted patient information and the defined 
10 events or data into files comprising event-level information; 

iii) defining a time-window for providing a timeframe from 
which to jndge whether specific ones of the defined events should he 
considered in subsequent processing; 

iv) identifying a set of variables as potential predictors; 

15 v) ptocessing the event-level information, using the time-window 

and the set of variables* to generate an analysis file; 

vi) performing statistical analysis on the analysis file to generate 
the prediction model and a set of rules for use in identifying at-risk 
patienU diagnosed with or who may develop the identified disease or 

20 condition, said prediction model and rules being a function of a subset of 

the set of variables; 

c) applying the prediction model and the rules to the sanae or new set of 
event-level information to identify at-risk patients for the identified disease or 
condition, or to identify patients who may be at risk for developing the identified 

25 disease or condition; 

d) preparing an intervention list from the identified at-risk patients and 
selecting^ for at least one at risk patient^ an intervention; 

e) distributing or facilitating the distribution of the intervention to said 
patient; ond optionallyf) recording atKl tracking an intervention result for each 

30 at-risk patient based on the respective selected intervention; and optionally 
g) updating the historical data in at least one database with each 
intervention result corresponding to said database; and 
repeating step b(ii), and 
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h) re-applying the prediction model and rules to the event-level 
information extracted from the data in the updated database. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention is best understood from the following detailed descripcion 
5 when read in connection vvith the accompanying drawing, in which: 

Figure 1 A is a high level diagram of the Disease Management System of 
the present invention. 

Figure IB is a high level flowchart illustrating an exemplary overall 
process of the Disease Managernent System of the present invention. 
10 Figure 2A Ls a high level flowchart illustrating the raw patient data 

acquisition, pre-processing, and database formation of the present invention. 

Figure 2B is a high-level block diagram iUustratiitg three exemplary 
sources of information suitable for use with the present invention. 

Figure 3 is a flowchart of an embodiment of the conversion process of 
15 the Raw Patient Data Pre-processing process of the present invention. 

Figare 4 is an illustration of an exemplary Data Model as used in the 
Disease Management database of an embodiment of the present invention. 

Figare 5 is a diagram illustrating the research database format for each of 
the Rjt, DR, and HL claims of the records contained in the research database of 
20 an exemplary embodiment of the present invention. 

Figure 6 is a high level flowchart illustrating the Extraction process and 
Predictive Modeling process for an identified disease of the present invention. 

Figure 7 A is a diagram illustrating an event level file of one embodiment 
of the present invention generated for depression as the identified disease. 
25 Figure IB is a diagram illustrating an event level file of one embodiment 

of the present invention generated for congesdve heart failure as the identified 
disease. 

Figure 8 ts a diagram illustrating the format of the analysis file of one 
embodiment of Ihc present invention for an identified disease. 
30 Figure 9 is a time-line diagram showing the events and prediction 

window scheme as used in the present invention. 

Figure lOA is a time-line diagram which shows a first exemplar)' time 
window scheme suitable for use in processing the data from the event level files 
shown tn Figure 7 A and Figure 7B. 

3 
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Figure lOB is a time- line diagram which shows a second exeinplary time 
window scheme suitable for use in processing the data from the event level files 
shown in Figure 7 A and Figure IB. 

Figure 11 is a high level flowchart showing the Risk Stratification 
5 process of the present inveniion including the Front End process and the Mining 
Engine process to generate an in»ervention list for an identified disease. 

Figure 12 is a high level flow chart sht>wing the Mining Engine of the 
Risk Stratification process of the present invention. 

Figure 1 3 is a high level diagram of the Intervention Management 
10 process of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
General Overview 

IThe Disease Management syslem and method of the invention increases 
the number of patients within a given population who receive, comply with» and 

15 correctly administer appropriate therapies for treating a disease or condition. The 
invention requires identifying preferred treatment regimens for given stages of 
disease progression. These regimens may be published medical guidelines or 
guidelines developed by healthcare professionals for a given type of disease. 
These guidelines are called Best Practice Guidelines. 

20 The term "disease management" applies to, for example, meuu^d care 

organization, medical group, employer, or government sponsored programs that 
identify individual patients with chronic long term conditions that may be at risk 
of expensive hospitalization or other high cost events or adverse health outcome. 
Disease managemeot services are defined by a research area in conjunction with 

25 product development managers who serve as disease subject matter experts. 

Disease mfinagement services arc offered to clients (puirticipating 
managed care orgnnizaticns (MCOs) cr other types of subscribers) for the 
purposes of early intervention at specific disease states to improve future disease 
outcomes. An individual's medical^ clinical and administrative medical history 

30 information is provided from, for example, third party processors to the disease 
management system. 

This spec ideation primarily describes use of the Disease Management 
system of the present invention with regard to the healthcare field in which 
healthcare providers are the primary clients of the system, and information about 
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the patients of these healthcare providers are provided to a database for the 
practice of the invention. However, it is contemplated that other embodinnejit& of 
the invention include other types of clients, such as employers, government 
agenuies, insurance providers, or other users who arc interested in disease 
5 management or the llifLftiness of a given pypulation of individuals. Sin^ilarly, rhe 
information provided to the database of the Disease Management system could 
be expanded to include demographic data, socialization, geographic data, family 
history, or other information about an individual. 

A basic disease management system will look at one disease or 
10 condition. But multiple diseases or conditions can be factored into a single 

analysis and thereby develop a risk profile based on muItipJe factors and multiple 
diseases or conditions. In essence, the approach is to view each disease or 
condition as a module which can be cross-referenced like the fields of a 
relational data base. That permits the analyst to draw on more than one disease or 
15 condition in developing a risk factor for a given patient population. 

Referring to Figure lA, the high level diagram of the disease 
management process of the present invention includes a Patient Medical 
Information source 100, a Predictive Health Outcome Modeling pivcess 102, a 
process for Intervention of At-risk Patients 103. a source of disease management 
20 Modeling Guidelines 104, and a source of Intervention and Medical Guidelines 
105. The process for Intervention of A:-Risk Patients 103 has two parts: a Risk 
Stratification process 140 and an Intervention Management process 160. The 
Patient Medical Information source 101 is typical Jy a form of database 
containing, for example^ records of medical history, physical descriptions, 
25 psychiatric records, Idboratory te.stfi results, cognition and intelligence test data, 

prescriptions and treaimeiit of patients who participate in a healthcare provider's 
program. 

The Predictive Health Outcome Modeling process 102 of Figure lA as a 
process that produces a statistical model which can be used to predict whether a 
30 patient with a panicular disease or condicion and medical histoty is hkely to 

suffer an adverse health outcome. The process of Intervention of At-risk Patients 

103 includes: the Risk Stratification process 140 that ts a database analysis 
process which derives a list of at-risk patients who have a high risk of suffering 
an adverse health outcome, and the Inlervention Management process 160 that 
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determines an intervention in the selected patient's healthcare treatment to 
decrease the possibility of suuh an adverse health outcome. 

The operation of the disease management process of the piejsent 
invention, as shown in Figure I A, is now described. First, the Predictive Health 
5 Outcome Modeling process 102 receives a sample group of patient data from the 

Patient Medical Information database 100 for a given disease. In addition, the 
Predictive Health Outcome Modeling process 102 receives certain pre- 
determined statistical or other information for generating predictive models, 
shown as the Modeling Guidelines 104 in Figure I A, and generates a particular 

10 predictive model for a particular disease to determine the probability of an 

adverse health outcome. The same or similar data could be used to determine the 
probability of developing a particular disease or condition which is associated 
with an adverse health outcome. 

The Risk Stratification process 140 receives the predictive model 

15 provided fay the Predictive Health Outcome Modeling process 102 and analyzes 
the individual patient-specific data from the Padent Medical Information 
database 100 with the predictive model to identify a list of current patients that 
are at-risk of an adverse health outcome for a particular diaease. Once the list of 
patients is identified, the Intervention Management process 160 suggests an 

20 intervention in the treatment proceiis of the patient through contact with the 

patient, physician, or healthcare provider. The process of Intervention of At-risk 
Patients 103 requires externally generated infoimation about treatment regimens 
(e.g. Best Practice Guidelines) for given stages of disease progression, as well as 
particular intervention^i, which are shown as the [ntervention and Medic a! 

25 Guidelines 105 of Figure lA. 

Finally » the interventions itself may be recorded, and once the process of 
Intervention of At-risk Patients 103 has been completed, the results of these 
interventions, shown as intervention outcome measurements in Rgure 1 A, are 
recorded in the Patient Medical Informadon database 1 00. This allows for a 

30 feed-back step where data after intervention can be fed back through the whole 
process, either to be again re-run through the Risk Stratification step to help 
analyze the outcomes or to become part of the basis for generating a new and 
revised Risk Stratification process. 
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To summari2e, the disease management system analyzes the flow of 
individual, patient- specific health information and intervenes with the physician 
or patient whenever necessary to attempt to avoid adverse health outcomes and 
consequent high cost events. Disease management includes: 
5 1) Identifying the client organization and prospective program patient 

enrollees based at certain predetennined disease states derived from research 
data, 

2) Utilizing medical clainn, pharmacy claim, clinical data and laboratory 
data to assess disease states, 
10 3) Utilizing pre-defined interventions to manage the program. Examples 

of interventions could be mailing periodic notifications, mailing disease 
educational material, patient-initiated phone survey responses or even outbound 
calling performed by a staff of health care professionals- 

4) Administering the process with case program managers who perform 
15 the necessary intervention with the client (e.g. MCO, healthcare provider), doctor 

and patient. 

5) Recording interventions in patient care to determine if proactive 
disease management services improve specific disease outcomes. 

6) Processing intervention management information back through an 
20 uoctlytic process to determine the outcome of iniervention. 

In the method of this invention, the case program manager (not shown in 
Figure i A, but whose functions are shown as part of the Case Management 
process 150 of Figure 1B» which is described in detail below) facilitates patient 
treatment by identifying to physicians patients who are likely to benefit from a 

25 change in therapy; and by suggesting therapies to the physicians; and by 

providing educational and treatment compliance assistance to patients (with the 
concurrence of the treating physicians). The case program manager does not 
diagnose disease or prescribe treatment regimens. Medical diagnosis and 
treatment is the sole responsibility of licensed physicians. 

30 By employing the process of the present invention, the case program 

manager identifies patients receiving therapy and, more importantly, the subset 
of these who are not being treated in accordance with the preferred treatment 
regimen for the patient's disease state. This population of patients is very 
relevani lo this invention; from this population, the treatment regimen of those 
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patients who are not receiving the prefeired therapy regimen can be 
automatically identified and influeaced to change habits or conform to the 
recommended treatment regimen. 

For convenience, in the subsequent description of the present invention, 
5 the case program manager is shown as a single sonrce of external information 
such as thiit from the Modeling Guide Jines 104 for the Predictive Health 
Outcome Modeling process 102, and for tlie Intervention and Medical Guidelines 
105 for the process of Intervention of At-risk Patients 103. 

Generally, most functions of the case program manager are automated 

10 and implemented by, for example, a dedicated computer system. However, end 
users may: provide external information as a disease management program is 
initiated, provide changed or new parameters to a disease management program 
based on experience, or modify tntcrveition techniques as needed. 

For most embodirrffints of this invention, the roles of the case program 

15 manager are divided among multiple persons or entities. For example* one "case 
management" entity can identify patients at risk for becoming "high-cost" 
patients, another enrity can contact physicians with this information and with 
treatment advice as well as with patient educational materials and treatment 
compliance clevices, and yet a third entity can contact phy&icians directly. Still 

20 another entity can be responsible for managing the identification of statistical 
information and creation of predictive models. As a result of carrying OTit th& 
method of the invention, a larger number af patients receive appropriate therapies 
than would otherwise, and« consequently, a smaller number of patients suffer 
from serious disease progression requiring extraordinary, and expensive, care, 

25 The method of the invention typically involves at least several treating 

physicians. One preferred embodiment includes approximately 100 treating 
physicians, but is also effective with larger numbers of physicians, e.g., 250 to 
500 physicians, or more. 

The Disease Management System 

30 A high Jevct flowchart of the Disease Management System of iFe present 

invention is shown in Figure IB, Referring to Figure IB, the Disease 
Management system includes a Disease Managenient Data Repository system 
101 which includes the Patient Data Collection and Integration process 1 10 and 
the Dissease Management Database 120. This is where the event-level 
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information resides. Next, the Disease Management system includes a Predictive 
Modeling process 130, a Risk Stratification process 140, an Intervention 
Management process 160, and an Intervention Records and Tracking prcx;ess 
170. 

5 A Case Management process 150 receives Intervention informatjon from 

the Intervention Management process 160 and Results from the Intervention 
Recording and Tracking process 170. The Case Manager 150 provides externally 
derived information to the Predictive Modeling process 130 and Risk 
Stratification process 140. 

10 The Disease Management Data Repository system 101 includes a Patient 

Data Collection and Integration process 1 iO and a Disease Management 
Database 120. The Patient Data Collection and Integration process 1 10 receives 
raw patient data from healthcare sources, and processes the raw patient data to 
remove redundant information and format the raw patient data into a common, 

15 predetermined format. Initially, one or more sources of information are required 
which allow for identification of an initial population of patients. 

Typical sources of raw patient data may include, for example, healthcare 
providers such as doctors* hospitals, pharmacies, other healthcare providers, and 
payers who pay for these services which all keep records for their patients. 

20 These records, however, may be scattered, difficult to access, have different 
formats, and contain duplicate or incorrect information. Therefore, a more 
accessible source for such information exists in the health care claims records of 
a given benefits provider. These health care claims records are used in one 
exemplary embodiment of the invention. 

25 The Patient Dam Collection and Integration process 1 10 stores the 

formatted patient information in the Disease Management Database 120, which is 
the database storing the patient medical records, clinical data or other data used 
by the present invention. 

TThe Predictive Modeling process 130 of the present invention uses an 

30 identified disease, statistical restrictions, and a sample patient database to create 
a predictive model and mles which can identify patients, from a predetennined 
identified disease patient population, who are at high risk to adverse health 
outcomes. As used herein* the term "identified disease" refers to a particular 
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disease about which the client may be concemed, tuch as asthma, depression or 
congestive heart failure (CHF). 

The Risk Stratification process 140 of Figure IB applies a statistical 
predictiv'c model and rules to pauleni data from the Disease Management 
5 database 120 corresponding to a group of patients selected from the Disease 

Management database 120 based on a predetermined criteria. The predetermined 
criteria could be "all client <MCO) patients" or "all new employees" for example. 
The Risk Siratification process 140 identifies a subgroup of at-risk patients and 
creates an intervention list from the subgroup. 
10 The Intervention Management process 160 schedules and performs 

interventions for each identified pat Len* on the interveation list* ijuch as sending 
letters or educational materials, and making phone calls or home visits, to these 
at-risk patients. Finaliy, the Intervention Records and Tracking process 170 keeps 
a record of the interventions performed tind their effects. 
15 The operation of the Disease Management System as illustrared in Figure 

IB is now described. 

First, a particular disease of concern, as well as other predetermined 
restrictiors, arc identified by the Case Management process 150. The identiHed 
dL^ease and restrictions are supplied to the Predictive Modeling process 130* The 
20 Predictive Modeling process 130 receives a subgroup of patient medical data 

from the Disease Management Database 120 corresponding to patients having the 
identified disease and meeting other predelennined statistical criteria determined 
from research data. The Predictive Modeling process 130 then creates a 
predictive model and rules from the subgroup of patient medical data which can 
25 identify patients from a predetermined identified disease patient population who 
are at-risk to adverse health outcomes. 

The Risk Stratification process 140 receives the output predicdve model 
and rules from the Predictive Modeluig process 130» and further mles from the 
Case Management process 1 50. Based on the information provided by the Case 
30 Management process 150, medical and clinical information for a group of 

patients contained in the Disease Management database 120 is retrieved, and the 
group of patients is the predetermined client's identified disease patient 
population. The Risk Stratification process 140 then uses the predictive model 
and rules to identify a high-risk subgroup of patients from the predetermined 

10 
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client's identified disease patient population who are at-risk of adverse health 
outcomes. 

Identifying a high-risk subgroup is a subjective undertaking which is 
defined by the operator. It is not a procrustean bed. For example, "high-risk* 
5 can be determined based on the severity of the disease or condition. Or it can be 
driven by available resources; there may be only so many resources available 
versus the cost of providing useful interventions. A classic example of "high- 
risk" is the triage approach used in dealing with major catastrophes: don't tieat 
those who will die anyway, don't treat those who will live anyway; treat those for 

10 whom available intervention may result in survival or a lessening of permanent 
disability. Another example is to define the high-risk subgroup as comprising a 
certain percentage of the total group based on haw many patients a particular 
operation can handle. So if the through-put of a particular system can only 
handle or manage inDervcntions in IDOO patients on a given day, then the 1000 

15 patients most in need out of the total population will be defined as the ' high-risk" 
subgroup. In a similar way» the intervenor may have only enough money to 
usefully intervene in 1000 patients in six months. Hence by definition the 1000 
patients most at risk become the "high-risk" subgroup. Another example is one 
where clinical outcomes are ranked from 1 to 5 in terms of possible useful 

20 Gutcomc, and it is decided that those with a possibility of a good outcome 
ranking of 3 or greater should be progressed as the "high-risk" subgroup. In 
addition, age and age-related likelihood of an adverse outcome, or a positive 
outcome, may be used in defining a "high-risk'* subgroup. For example it may be 
decided to define high-risk as those who are female, past menopause, and have a 

25 family history of an estrogen-dependent disease. And 2 or more of these factors 
will usually be combined in creating the algorithm for identifying the "high-risk" 
subgroup. These are but a few examples of how one might defme "high-risk". 
It should he noted also that although this step is described in terms of 
identifying a single "high-risk" sub^up, graded levels of intervention can also 

30 be defined and fdciored back into this analysis. So rather than defining a high- 
risk subgroup, one could define a set of subgroups where each was accorded a 
particular risk factor, and then intervention carried out on a selected set of 
subgroups based on different levels of accessed risk. 
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Once the high-risk subgroup, or a set of target subgroups, has been 
identified, the Risk Stratification process 140 creates an intervention list ranking 
the patients according to a predetermined criteria. The intervention list is used by 
the Intervention Management process 160 of the present invention to schedule 
5 and perform interventions, such as sending letters or educational materials, and 
making phone calls or home visits, to these high risk patients to prevent and/or 
improve their likely health outcomes. 

The Intervention Management process 160 takes a daia feed from the 
Disease Management Databaj^e 12[>, and the data i?i '^client" identified disease 
10 patient data which is normalized into the Disease Management Data Repository 
fortnat. This data feed or detection process has parameters and rules received 
from the Case Management process J 50 that identify a specific patient meeting 
the conditions for participating in a disease progrann. This detection process 
provides a population for consideraiion in the specific idendfied disease 
15 program. 

The Intervention Management process 160 also passes intervention 
contact data back to the main Disease Management Database 120 and the 
intervention list to the Case Management process 150. This intervention contact 
data is used in the analytic process to, for example, determine the success of the 
20 particular form of intervention. 

The Intervention Record and Tracking system 1 70 keeps a record of the 
interventions and their effects, from which the Case Management process 150 
can update external information used by the Predictive Modeling process ISO, as 
well as guidelines for interventions, and the Best Practice Guidelines to improve 
25 treatment regimens for an identified disease. 

The following sections describe in detail each of the processes of the 
Disease Management system of the present invention, as illustrated by Figure IB, 

The Disease Management Data Repository and Data Integration 

The Disease Management Data Repository 101 is described with 
30 reference to Figure 2A, which is a high level flowchart illustrating the raw 

patient data acquisition, pre-processing, and database formation of the present 
invention. The Disease Management Data Repository 101 includes the Patient 
Data Collection and Integration process 1 10, Disease Management Database 120, 
and a Research Database 250. 
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The Patient Data Collection and Integration process I iO includes 
Reimbursement Claims sources 200 as a data source, a raw Patient Data Pre- 
processing process 21D to ''clean-up" the raw patient data, a Conversion process 
220 for con verting the raw data to a predeiermined formal, and an Update Patient 
5 Data process 230 to update patient information due to subsequent events or 
interventions (also called event- level information), 

Tn the Patient Data Collection and Integration process 110. 
Reimbursement Claims sources 200 provide raw patient data to the raw patient 
data pre-processing algorithm. The exemplary sources of information, which 
10 allow for the identification of a population of patients who are currently provided 
medical treatment, arc the cUnical records and the health care claims records of 
many healthcare benefit providers. As is known, claims for drug reimbursement, 
doctor visits, hospital stays, and laboratory tests are received and processed for 
payment/reimbuisement. In the exemplary embodiment of the present invention, 
ES this claims information is entered into, for example, a DB2 or Sybase database cm 
a computer system (not shown). 

The present invention is not limited, however, to these Reimbursement 
Claims sources 200 as shown. In another embodiment of the invention, data 
concerning individuals, such as demographic data; social data; personal data such 
20 as lifestyle, a history of sexual abuse or parental neglect or physical abuse. 

nutritional status; geographic data; family history; or other data can be used to 
populiste the Disease Mzmzigcment Databa^ 

The method of the invention is typically carried out with the assistance 
of an electronic database for stomg^^ and retrieval^ of data conceming an 
23 individuaJ, such as medical data, demographic data, phannacBuiical data. 

diagnosis data and treatment data, from reimbursement claims sources 200. For 
example, the following pharmaceutical data can be retrieved from reimbursement 
claims: 

a) patient identifier 
30 b) drug prescribed 

c) drug dosage 

d) amount of drug 

e) duration of drug therapy 

0 dates of recent prescription fills/refills 
13 
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g) provider identifier. 
The data are stored preferably in machine-readable form and are 
recoverable in discreet, searchable fields with a discreet record for each patient 
Each record also preferably comprises a field for noting whether or not one or 
5 more case management interventions as described herein have been undertaken. 
The data are stored in a computer and accessed through customized database 
utilization software. Such software provides searching and reporting (display, 
printing, and electronic distribution) capability. 

Figure 2B is a high-level block diagram illustrating three exemplary 
10 sources of inforraati jn suitable for use with the present invention. As is 
illustrated in Figure 2B, the claims information of such a provider would 
typically include three sources: pharmacy (Rx) claims 202, doctor (DR) claims 
204 and hospital (HL) claims 206, As listed on the blocks representing the 
claims information, many types of information would be available from the 
15 respective claims including dmg codes, physician's names, diagnosis codes* 
procedures, various dates and other relevant information. Much of this 
information is referenced using codes, such as drug codes, procedure codes and 
illness codes. 

Contmuing with Figure 2A, the Raw Patient Data Pre-processor 2 10 
20 performs data integrity checks which identify and process rejected or reconciled 
claims. 

To make the use of the database more efficient, the database utilization 
subalgorithm (not shown) of the Raw Patient Data Pre-processing algorithm 210 
has the capability of eliminating redundant entries, of eliminating entries for 
25 patients who have become ineligible and of ignoring records for which a case 
management intervention has been undertaken within a preset period of time. 

Second, the Conversion algorithm 220 reads the source data files and 
populates the Disease Management Database 240 with the patient information im 
a predetermined database format. The Disease Management Database 240 of the 
30 present invention uses Sybase, but any similar database product may be used. 

Finally^ the Update Patient Data process 230 of Figure 2A receives 
intervention management information from the Intervention Management process 
160 and Intervention Recording and Tracking process 170 and updates the 



14 



(44) 



t^ffl^ 10-198750 



fia#-^ 1 5 8 2 3 1 



patient information of ihe Disease Management Database 120 to include 
information about inlecventions regarding the meinber patient. 

A more detailed flowchart oF an exemplary embodiment of the 
Con version process 220 is shown in Figure 3, 
5 Referring to Figure 3, the File Manager 3 1 0 receives patient data files 

and identifies the incoming files, verifies that they arc suitable for processing, 
and stores information about each file in a file inventory database. If the file is 
Hierarchical, the File Manager 310 sends the file to the Hierarchical File pre- 
processor to read the contents into flat files. The fiat files are then stored into the 
10 Disease Managennent Database 240 by the Flat file Processor 330 using the 
information contained in the Input configuration table 340 and Output 
configuration tablts 3^0. The patient dala is then stared in the database using a 
Data Model. 

Figure 4 is an illustration of an cxcnrtplary Data Model as used in the 

15 patient data reposiiory of an embodimenr of the presenc inveniion. The Data 

Model includes a Source Data Inventory 4 10, which records aspects of incoming 
data during database population; an Exception Handling process 420 which 
handles data exceptions during the population process; Client Tables 430, which 
contain lists of the Disease Management provider clients; and a Member Table 

20 440, which includes member specific identity information. 

The Data Model also includes, for each member patient in Member 
Tabic 440, a Claim Table 450, which Is a record of healthcare activity for a 
single member; a Laboratory Table 460, which represents the entities and 
reladonships involved in gathering clinical tebt data for a given member; and a 

25 Diagnosis and Procedure Table 470^ which contains a record of related diagnoses 
and medical procedures for a given claim. 

The organization process of the Data Model is as follows. Referring to 
Figure 4, the source Data Inventoiy 4 1 0 records the progress and nature of 
incoming data during the database population process. The Exception Handling 

30 420 handles data exceptions during the population process. The exception may 
be caused by missing values, values out of range, or other errors in the data» and 
the Exception Handling 420 resolves these exceptions when they occur by 
throwing away the data, retaining some of the data, or resolving the errors based 
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on available information. The Source Data Inventory 410 provides received 
client data to populate the database with Client Tables 430. 

The Clieni Tablt:;^ 430 coniain lists of the Disease Mnncigemcnt provider 
clients which have patients and are subscribing to the system and method 
5 desE;ribed in the invention. Each client in the Client Table 430 has patients 

defined as members in the Member Table 440. The Member Table 440 includes 
such information as monber name, date of birth, and gender. 

For each member patient in Member Tabic 440, a Claim Tabic 450 is 
kept. Each claim in Claim Table 450 is a recocd of healthcare activity for a single 
10 member. Daia iteins recorded are, for example, dates when the claim was 

initiated or resolved, drug and prescription infomiation, details of a medical 
examination, the member's primary or other physicians, and encounter services 
or procedures provided. 

In addition, the Laboratory Table 460 represents the enlilies and 
15 relationships involved in the requisition, accession^ and resolution of laboratory 

tests performed for a giver member. Data items recorded are, for example, blood 
tests, glucose tests, or other tests based on a single analytc. 

Finally, the Diagnosis and Procedure Table 470 records primary <ind one 
or more secondary diagnoses for a given claim» which ore expressed as ICD-9- 
20 CM codes. Dia^oses can be grouped together into a DiagnosiS'Related Group 
(DRG), and a DRG is one of 493 classifications of diagnoses in which patients 
demonstrate similar resource consumption and length of stay patterns. The 
Diagnosis and Procedure Table 470 also records procedures corresponding to 
each diagnosis, and diese procedures can be expressed as out-patient CPT ccxlcs, 
25 in-ho^ital HCPCS, or other proprietary codes. 

A second* identified disease specific database is created for the purposes 
of providing a database of identified disease patient data for the Predictive 
Modeling process 130. Reluming to Figure 2A, this database is the Research 
Database 250 which is a claims level database in a predetermined format, such as 
30 SAS format. Although Figure 2A shows that the identified disease sample patient 
data used to populate the Research Database 250 is provided by the Disease 
Management Database 120, the present invention is not so restricted and the 
Research Database 250 can be populated from Reimbursement Claims sources 
200 using an appropriate pre-processing algcrithm. 

16 
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Exemplary formats illustrating ihe research database format for each of 
the Rx, DR, and HL claims of the records contained in the research database are 
shown in Figure 5. As shown in Figure 5, claims are Msled from claims 1 to 
claim X and the appropriate information, for the particular setvice provider being 
5 claimed, is also presented. The DB2 database still represents a source of raw data 
clcinents which require processing by the raw patient data pre-processing 
algorithm 2 10. Subsequently, the data is routinely downloaded into a Research 
Dalaba.se 250. 

Creation of Predictive Models 
10 Turning to thcs statistical prediction modeling. Figure 6 is a high level 

flowchart illustrating the sample patient data eJttraction process and predictive 
modeling process for an identified disease according to the present invention. As 
shown in Figure 6, the Predictive Modeling process 130 includes the steps of 1 ) 
Extracting Identified Disease Sample Data 610; 2) Performing a Quality control 
15 operation (optional) 620; 3) Checking Whether the Data is Statisdcally Valid 
630; 4) Converting Claims level data into Event Level Data 640; 5) Processing 
the Event Level Fileii into Analysis Files 650; and 6) Pnocessing the Analysis 
File using Statistical Techniques.to create an identified disease prediction model 
and rules, 

20 Referring to Figure 6, the process of determining a predictive model 

begins with step 610, Extracting Identified Disease Sample Daia. The extraction 
piiocess of step 610 receives^ the s^ample piiLi^nt data froni the R«;search Database 
250 and an identified disease from the Case Management process 150 when the 
data has been converted to SAS formal, SA5 procedures process the information 

25 to: I) extract patients with the identified disease (step 610), 2) process the claims 
level informadon into event level information {step 640), 3} using predetermined 
variables and timeframe schemes, generate analysis files for analysts purposes 
(step €50) and 4) create a prediction mtxlel us a function of those variables most 
reflective of the correlation to an adverse l^ealth outcome (step 660). 

30 It should be mentioned that, from a statistical perspective, an important 

consideration in developing prediction models from datasets is sample size. To 
maximize the integrity of tho prediction model, a valid sample i>'iz& U aa 
important factor, and sample sizes required to determine prediction equations 
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depend on ihe magntcude of associatior between variables. As these associations 
are unknown^ all pacients wilhin any individual plan are initially included. 

The first step, cjntractlng patients with an identified disease or condiiion 
(siep 610), uses various parameters provided either by the cuse pro^jram jnanager, 
5 rtiscarch source, or other healthcare professional to define which patients qualify 

for the overall initial universe of patients with the identified disease to be 
considered. 

For example, in one exemplary embodiment of the present invention, 
only patients having a continuous enrollment with the benefits provider of 1 2 

10 months or longer and having a claim for depression or treatment with anti- 
depressant medication are eligible. Of course, these criteria are exemplary and 
could be modified such thut 24- months or 6 months of enrollment is satisfactory 
or that an individual must be 13 years of age. In the eKeinplaiy emboditnent of 
the piesent invention, the Extracting of Identified Disease Sample Data, step 610, 

15 extracts all claims data for patients with either an appropriate code for an 

identified disease (such as depression; see Appendix. I) or for treatment v/iih a 
drag used in treatment of the identified disease (for example, for depression, an 
antidepressant drag; see Appendix III). 

It should be noted thai in the health care industry various codes are used 

20 in claims information fur indicating which procedures, treatments, diagnoses, 
drugs, etc. are being claimed. For the exemplary embodiments of the present 
invention, examples of the selected codes are shown in Appendices 1 and II. 
These codes were found in Physician's Current Procedural Terminology {CPT), 
American Medical Association (1995) and St. Anthony's ICD-9-CIV1 Code Boole 

25 (1994) which are both hereby incorporated by reference for their teaching of 
codes and sources of codes. As will be appreciated by those skilled in die art, 
any set of codes, representative of the various procedures, treatments, diagnosis, 
drugs, etc. relevant for use with the present invention would suffice. References 
to such codes occur throughout this specification. 

30 Subsequent to the extraction process of step 610 of Figure 6, the claim 

adjustment and integrity checks ace optionally perfonmed in the data Quality 
Control step 620. The Quality Control step 620 is optional, as, for example, the 
patient data for an identified disease may not require the step or the original 
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Dij^eascManagemeni Database 320 may already be of sufficient quality due to 
the raw Patient Data Pre-processing step 210 (shown in Figure 2), 

One method of Quality Control of step 620 generates* fronn the dataset 
defined above, intermediate output files which contain sets of frequency counts 
5 for processing purposes. In one exemplary embodiment of the present invention^ 
with depression as the identified disease, intermediate output files for the 
following characteristics are generated for review: 

a. frequency counts of unique members by sex, age groups (0-9, 
10-19-.) and enrollment duration by months including: 
10 i) Tables showing count of members by sex, it) Tabic 

showing count of members within age groups, iii} Table of ' 
counts of age groups broken down by sex» iv) Table of 
enrollment duration by months i£., 1 month lo maximuin number 
of months possible. 

15 b. frequency counts of ICD codes for depression (Appendix I), 

i.e., number of members having at least one hit with each of the ICX* 
codes in Appendix I-a any level ii) as first code. 

c. frequency counts of anti-depressant drugs (Appendix II): 

i) number of members who have at least one claim for 
20 each of the drugs in Appendix IIL 

d. count of members who became eligible for processing due to 
ICD code only, by drag only, and by both ICD code and diug. 

e. frequency counts of numbers of all claims within each file 
(HL, DR, Rx) by member. 

25 f. fiequency counts of ICD codes (use only the first 3 digits of 

ICD codes) of any nature in DR (any position) and HL files - at least the 
top 10 with frequency of each, i.e., 2 tables one each for DR and HL 
files. 

g. frequency counts of hospitalizations by calendar month. 

30 Counting calendar month backward from last month of eligibility or data 

availability. TTie last month for which data is available will be month 1, 
the penultimate month with be month 2 etc. 

h, frequency counts of procedures related to depression (CPT 
codes. Appendix l-b). 
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i. frequency counts of allCPT codes (to the level of the first 3 
code digits) - at least the top 10, 

The above frequency counts for use in perfonning preliminary 
evaluations as to the integrity of the data are exemplary and could be modiFied to 
5 include/exclude parameters which are shown to be more/less useful. 

In another exemplary embodiment of the invention, with Congestive 
Heart Failure as the identified disease, the following frequency counts are 
generated: 

A) First, a frequency count of the number of enrollmenl periods for the members 
10 is generated. Then, for members with multiple enrollment periods of at least 6 months 
duration, it is determined if a CHF diagnosis is present in each cnrolimcnt period. 
Consequently, enrollmenl periods without a CHF diagnosis are excluded and, for 
members with mulliple enrollment periods that have a CHF diagnosis, only the most 
recent enrollment period that contains a CHF diagnosis is kept, 
15 B) For the one enrollment period for all remaining members, all costs » 

denoted ALL COSTS, encountered by that member during the entire enrollment 
are identified. A complete proc univariate for ALL COSTS is provided for each 
plan separately and all plans together. It should be noted that ''proc univariate'* is 
a S AS procedure which generates descriptive statistics (e.g., mcan» standard 
20 deviation, etc.) 

C) From the ALL COSTS determined above, costs which are specifically 
cardiovascular (CV), denoted CV COSTS, are identified. In doing so» a cost is 
considered to be a CV COST if a claim from the DR or HL file has any CV ICD- 
9 code in tHe first or second position. If a claim from the Rx file is ticm 

25 therapeutic class 04000 then it is counted as a CV claim and count cost as a CV 
cost. A complete proc univaiiate for CV COSTS is also provided for each plan 
separately and all plans together. 

D) From the CV COSTS, those costs which are specifically congestive 
heart failure related, denoted CHF COSTS are identified, A cost is oonsidered to 

30 be CHF COST if a claim from the DR or HL file has any CHF ICD-9 code in the 
first or second position. A complete proc univariate for CHF COST is also 
provided for each plan separately and all plans together. 

E) For all member enrollment periods remaining, the total member 
months for each plan is calculated separately and together. In doing so, a 
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member is considered enrolled during any iponth ihat ihey were enrolled for at 
least one day. For this, a complete proc univariate is provided for member 
months for each plan separately and all plans together. 

F) Finally, a unique member count is provided for all patient status code 
5 — 20 within the remaining enrollment periods. It is noted that status code — 20 
indicates that the patient has expired or did not recover. 

It should be noted that, regarding the cost calculations, the following 
guidelines apply in the exemplary embodiment of the present invention: 

a. the cost of inpatient hospital izations, emergency services, 

10 physic iatVoutpatient, and other medical services on a ptsr claim basis are 
considered to be; 

A^^PAID + AMTCOPAY+ AMTRESERVE + AMTDEDUCT 

b. the cost of drugs are considered to be: 

AJVITPAID + AMTCOPA Y 
15 where AMTPAID is ihe amouni paid, AMTCOPAY is the amount co- 

payed, AMTRESERVE is the amount reseri'ed and the AMTDEDUCT is the 
deductable amount. 

It should also be noted that, for purposes of a cost hierarchy » the 
following rules were used in the exemplary embodiment of the present invention, 
20 1. Only hospitalizations for CHF can spawn other events. 

2. Hospital costs include all Rx, procedure, physician charges. 

3. Hospital visits can generate Rx and procedure events with costs set to 
zero (included in hospital cost). 

4. Hospital visits cannot generate separate doctor visit events, 

25 Once again, the above information, which is used to perform preliminary 

evaluations as to the integrity of the data* is exemplary and could be modified lo 
include/exclude parameters which are shown to be more/less useful witliin the 
spirit of the present invention. 

With this infonnation» a "quality check'* is performed on the initial 

30 universe of identified disease patients to make sure that the final results, i.e.. 

prediction model, is not unreasonably skewed due to invalid input information. 
This processing for maintaining data quality. Quality Control step 620, produces 
intermediate output files, and allows for a refmement of the extracted 
information by, for example » checking to see if an imbalance exists in the 
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extracted information such as all claims are from individuals over 60 years of 
age, all claims are from men. or other data imbalances which would otherwise 
taint the integrity of a prediction model. Step 620. in the exemplary 
embodiments, is perfontied manually by viewing (he intermediate output files. It 
5 is contemplated, however, that using various threshold values, the frequency 
counts can be automatically scanned for a potential imbalance. 

Having now extracted and refmcd the claims level information according 
to various predetermined ci iteria deemed relevant for subsequent processing 
purposes, the information is converted into an event level format. 

10 Returning to Figure 6, the next step is the Convert Claims Level Data to 

Event Level step 640, To provide processing flexibility, particularly in assigning 
time windows for analysis, the above-mentioned second step (i.e., converting the 
claims level information into event level information, step 640) is employed to 
generate two primary data files from which an analysis file can be created. 

15 In the exemplary embodiment of the prejsent invention, primary data file 

1 is a member level file and contains all data of a static nature {i.e., not time 
sensitive) such as 1) Member Key, 2) Date of birth, 3) Gender, 4) First available 
date of enrollment (i.e., start of dataset (1/1/92) or enrollment date), 5) End date 
of enrollment (i.e.. end of dataset or last date of enrollment), 6) Date of first 

20 identified disease event (for example, first prescripdon for antidepressant, or 
hospitatization for congestive heart failure), 7) Date of last hospitalization, 8) 
Number of records in events file (primary file 2), and 9) Mode of entry into the 
dataset (e.g., i) Anti-depressant drug only, ii) Depression diagnosis only, iii) Both 
anti-depressant drug and depression diagnosis), 

25 Primary data file 2 is an event level file with a record for each event 

ordered by member and the chronological date of the event, and, in the present 
invention, presented in descending order of event date. 

It should be noted that art event, sometimes referred to as an episode, is 
an occurrence which, based on clinical knowledge, is deemed relevant to the 

30 identified disease. Having knowledge of what raw data elements are available 
from the claims, a set of events is defined directly or indirectly from the data 
elements where events can be based an an individual data element, a combinatLon 
of data elements or i\ can be derived from individual or multiple data elements. 



(52) 



^^IB^ 10-198750 



mmm^ 15 8 2 3 1 



Figure 7 A is an exemplary list of events and format for primary file 2 (an 
event level file) for depression as the identified diseajc. As shown in Figure 7A, 
the entries provided include: 

1. Hospitalization for depression 

5 a. Any hospital claim identified by hospital site code. 

b. Having a from and through duration of at least 1 day. 

c. Having ICD 9 code, 

d. Depression ICD 9 code occurring at any posiiioti, 

e. Illness indicator (Appendix V) 1 = major illness, 2 = suicide, 
10 3 = major illness and suicide. 0 — everything else, 

2. Emergency room for depression 

a. Emergency room visit identified by emergency room site 

code. 

b. Having ICD 9 code (see Appendix I-a), 
1 5 3. Doctor (non-hospi tal J vi sit for depres sion 

a. Any doctor claim. 

b. Having [CD 9 code (see Appendix I-a). 

c. Category : Psychiatrist =- 1, all others =0, 

4. Prescription for SSRI 

20 a. SSRI (selective serotonin re-uptake inhibitors) therapeutic 

class 5.51.3. 

b. Cost = 0 if generated froin a hospital admission, 

c. Category indicator = blank 

5. Prescription for (Tricyclic antkiepressants) TCA or (Monoamine 
25 Oxidase inhibitors ) MAOT 

a. Therapeutic classes 5.5. IJ (tertiary amines), 5.5. L2 
(secondary amines), 5.5.1.4 (Monoamine Oxidase inhibitors). AND 5.5.2 

b. Cost - 0 if gen^ated by a hospital admission 

c. Category indicator = therapeutic class 1 = 5.5.1. 1 , 2 = 5.5. L2» 
30 3 = 5.5.1.4,4 = 5.5.2 

6. Prescription for other neuroactivc drug (From Rx file) 

7. Procedure for depression (from DR or HL files) 
Category; CPT codes or ICD procedure 
0 = Psychotherapy Alt CPT and ICD codes in 
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Appendix I-b not listed 
below. 

1 = Diagnostic 90801, 90820, f)0S25. 90830, 

90862 

5 94.lx, 94,21, 99.22, 

94.23 

2 = Shock tlserapy 890870, 9087 1 2 

94.24, 94.26, 94.27 
For this entry, costs arc assigned lo the doctor visit or hospitalization in 
10 which the procedure occurred, 

8. Hospitalization not for depression 

It should be noted that items under entry 8 could have been perfbnmcd 
for a condition other than depression s.tthough these patients got into the cohort 
by virtue of receiving a depression diagnosis or receiving and antidepressant at 
15 some time making it Ukely these procedures were for depression. 

a. All hospitalization having from and through dates of at least 
one day duration. 

b. Major illness ICD 9 codes (see Appendix V). 

c. Categoty as in 1 ^ bove ( 1 = major, 2 = suicide, 3 - both, 0 

20 all others) 

Counts for entries 9-13 are aggregated for each month. The date is that 
for the first occurrence of the identified events. In the number field, the number 
of identified events occurring in that month are summed. 

9. Emergency room not for depression 

25 a. Emergency room visit identified by Emergency room 

10. Doctor (outpatient) visit not for depression 

a- Any doctor visit. 

b. Excluding visit with a depression diagnosis (Appendix I-a) 
i.e., not in 3/abovc. 
30 U. Prescription for possibly related drugs 

Drugs identified in Appendix IV 

12. Prescription for all other (non-depression) drugs 

All drugs not included in Appendices III or IV, 

13. Procedure not for depression (from Dr and HL files) 

24 
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a. Category indicaior I = major pmcedures. 2 = minor procedure 
(see Appendix IV). 

Figure 7B illustrates tlie exemplaiy list of events and format for priiOAiy 
file 2 (an event level file) for the exemplary embodiment with congestive heart 

5 failure as the identified disease. This embodiment exemplifies that the primary 
files 1 and 2 can be subdivided using the following exemplary ground rules 
which provide counts for the various events: 

I. Count as a hospitalization event, denoted HOSPITALIZATION, 
(using both 1st and 2nd ICD-9 codes) a claim having a from and through date of 

10 at least one day and having a site code of 04. It is noted that a site code 

distinguishes between the sites at which the service under consideration took 
place (e.g.. emergency room, doctor's office, etc.). It should be noted that costs 
go to 1^ ICD-9 code category only. Also, if a new hospitalization occurs within 
one day of discharge from a previous hospitalization, the two hoapiializations are 

1 5 bridged into one. If a new hospitalization occurs greater lhan one day following 
a previous hospitalization, the second hospitalization is considered a new one. 

IL Count as an emergency room visit event, denoted ER VISIT, 
(using both ist and 2nd ICD-9 codes) a claim having a site code of 07^ 08 or 1 0 
OR a claim with the following the Hospitaf Common Procedure Coding System 

20 (HCPCS) codes; AOO 10-A0070, A0215-AO225. A0999 with a provider code = 
81. It should be noted that costs go to 1st ICD-9 code category only, 

nL Count as an office visit event, denoted OFFICE VISIT^ Cusing 
only one ICD-9 code) a claim having a site code of 01 or 06 and having a unique 
d£ite of service (DOS) but allow for differeiH provider keys on the same DOS (if 

25 same provider key on same DOS, consider to be the same ofTice visit) BUT if an 
office visit event occurs during a hospitalization, do not generate an office visit 
event (Attribute all costs for this event to the hospitalization). ALSO ccunt as an 
OFFICE VISIT a claim with the following HCPCS codes: ACX)80-A02lO with 
provider code = 81. For all other office visit events, costs go to 1st lCD-9 code 

%0 category only. It should be noted that the following provider keys are not 

considered as separate office visits and should be bridged with an office visit that 
occurs on the same DOS if one exists: I) 24 (therapeutic radiology), 2) 34, 35 
(independent lab). 3) 35 (hosp o/pat lab x^ray). 
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The three event types illustrated above are then further defined according 
tD the associated Diagnoses. 

The next step of Figuie 6 Ls the Processing of Event Level FUes into 
Analysis Files, step 650. After generating the two priniary files using the above 
5 described instructions corresponding to step 640, further processing using 
timeframe information and selected variables (independent and dependent 
variables) is performed on the event level data to generate on nnalyfiis fde, at step 
650. 

Figure 8 shows an exemplary format for the analysis file. As shown, the 
10 format of the analysis file includes a list of members in a first column of a table. 
Across the top of the table is a list of variables, described in detail below. The 
body of the table provides indications as to a member's relation to a listed 
variable. 

In particular, the processing from the primary files to the analysis files in 
15 step 660 includes an algorithm defined, in part, by a time window and a plurality 
of vanables. The algorithm can be re-programmed for various time window 
adjustments as well as variable modifications. The analysis file generated at this 
step is a member level file (i.e., organized with respect to mennbers). The main 
ansilysis files are member level files derived from the information in the primary 
20 flics. 

Each main analysis file is created to take into account a single reference 

time window of censored events and prediction window of interest for that file. 

Each new time window applied to the data, in the exemplary embodiment, 

requires another main analysis file. 
25 To generate the analysis file, a time window scheme, along with a 

plurality of variables, is applied to the event level data. 

Discussing the variables first, included in the processing are both 

independent and dependent variables. The independent variables basically 

represent potential predictors of the adverse health outcomes; whereas, the 
30 dependent variables basically represent the adverse health outcome to be 

predicted. 

To determine exemplary independent variables for step 650> as many of 
the original data elements as possible are used« assuming nothing about the 
identified disease. Then» based on clinical knowledge about the identified 
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disease, additional variables are created. Furthermore, combinations of the data 
elements andVor variables, based on clinical knowledge, are used as variables. 
Finally, some variables may be created and used based on their potentiat utility 
as a leverage point in disease management. 
5 In the exemplary embodiment of the present invention, the plurality of 

variables, in addition to each of the items in the event file, curreirtly used by step 
650 in the SAS routine for generating an analysis file for the exemplary 
embodiment with Congestive Heart Failure (CHF) as the identified disease are 
shown below in Table L It is noted that each of the events in Figure 7B is 
1 0 automatically considered an independent variable for processing. 
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Table I 

Additional Independent Variables of Interest 

5 I. Age {nt time of Ist CHF diagnosis or drug therapy - one of the triple) 

2. Gender (M/F) 

3. HMO Membership (identification of particular HMO) 

4. Site of first CHF diagnosis (site code) 

5. Ischemic Heart disease (Y^) 
10 6. Diabetes (Y/N) 

7. Adverse Lifestyle Diagnoses (Y/N) 

8. Cardiac Dysrhythmias (Y/N) 

9. Other Heart Disease (Y/N) ' 

10. Hypertensive Disease (YW 

15 t L Number of Co-Morbid diseases (O-x) 

12. Number of ACE inhibitor prescriptions (0-x) 

13. Number of digoxin prcscnptions [0-x) 

14. Number of loop diuretic prescriptions (0*?c) 

15. Number of other CV prescriptions (0-x) 
20 1 6, Number of non- V prescripiions (O-x) 

17, Medication Possession Ratio (Compliance measure) 

1 8. Number of CHF hospital izations 

19- Number of CHF emergency services 
20, Number of physician office visits 
25 2L Total Costs 

In-Fatieiit Hospital Costs 

Emergency Room Costs 

Doctor Costs 

Pharmacy Costs 
30 22. CardiovascuLar Costs 

In-Fatient Hospital Costs 

Emergency Room Costs 

Doctor Costs 

Phamiacy Costs 
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23. CHF Costs 

In-Patient Hospital Costs 
Emergency Room Costs 
Doctor Costs 

5 

Turning to the dependent variables, potential dependent variables* for 
example, contemplated for use with the presE^nt invention are results to be 
predicted. For CHF, such predicted results include: 

1. Huspitalizadon (HLJ for CHF. This is a dichotomous variable which 
10 is referred to as the HL indicator such that HL = 1 if an admission occurred, 

otherwise the itidicator equals 0. 

2. High Cost, For example, the High Cost hidicator may be defined as 
the highest 10% of ressource utilization ineaioired in dollars. Resources counted 
from time of cost in the top 10% of the first CHF diagnosis or receipt of first 

15 CHF-related drug {in the record) +1,3 and 6 months - separate analyses for each 
time period. Again^ this is a dichotomous variable referred to as the High Cost 
indicator such that if the patienti for example, is in the lop 10%, High Cost = 1, 
otherwise High Cost = 0. 

The High Cost indicator, in the exemplary embodiment, could also be 

20 deHned as the distribuiiofn of total cost per member (PMPM) m the prediction 

region (B to C). The High Cost indicator is set to 1 For Ihe 10% of members with 
the highest PMPM in the Total Cost distributioa and set to 0 for all others. 

3. Death. 

Although only three dependent variables for the given example are listed 
25 above, as those of ordinary skill in the art will appreciate, other known or yet 
unknown variables consistent wiiii the goals of the present invention niay also 
suitably serve as a dependent variable within the scope of the present invention. 

Turning to the time window aspect of the generation of the analysis file, 
it should be noted that there is one analysis record for each selected member. 
30 In the present invention, a scheme » as described below, has been 

developed for defining prediction zones and censoring data to create the analysis 
file. That is, referring to Figure 9, a time window basicaDy defines a prediction 
zone or region 9 10 and an events window (analysis region} 9 12 from wheie 
acdvity is used to predict something in the prediction zone. As those skilled in 
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the art will appreciate, additional time window schemes may also adequately 
serve flic present invention. 

For puqjoscs of explanation, the time that the claims history covers is 
referred to as the time window that starts at some point *A' and ends at point C. 
5 The time interval is divided into analysis and prediction regions by point 'B' such 
thatA<B<C. That is to say/B' represents the present. 'A' represents the farthest 
past event and 'C represents the farthest future event. 

By way of example, Jane Doe's analysis record is based on claims from 
1/1/91 through 6/30/93, Therefore, A- 1/1/9 U C=6/30/93 and B can be selected 
10 somewhere in between, yuch as 12/31/92. Generally, A is defined based on the 
data extraction protocol (i.e., from when the data is available) and C ii defined 
by the last day for which the member is still enrolled and eligible for the benefits. 
Of course, variations of those generul points of definition could be selected 
within the scope of the present invention. 
15 The definition of the present instant B is important. In the subject 

invention, two basic definitions of B were devised in order to maximize the 
accuracy of the prediction model. Although^ as would be understood by those 
skilled in the art, alternative definitions of B may also be used. 

Fi^iurc lOA illustrates an exemplary time window scheme, referred to as 
20 Scheme 1 , for use in processing the data from the event level files shown in 
Figure 6. 

In Scheme 1 , the event prediction region is set from B to C such that 
B=C-(x# of months) for all the members in the analysis. For example, if a 6- 
month CHF hospitalization (HL) model (i^., HL is used as a dependent variable) 

25 is to be built then B=C-(6 months), Fn Jane Doe's example, B would equal 

12/3 1/92. Therefore, only data covering from A through B (1/1/91-12/3 1/92) is 
used to predict the CHF in the 'next 6 months'. The phrase 'next 6 months' in this 
context implies that the time point B is "NOW" and any time after it is in the 
FUTURE and any time before it is in the PAST. This is a key concept of Scheme 

30 1 and is important to understanding the prediction model implementation and 
application. 

In altemative embodiments, analysis weiglus which reflect proximity to 
the event to be predicted can be used, for example, within 3 months x 1, 3-6 
months x. .75, 6-9 monthis x. .5, 9-12 months x .25, greater than 12 months x .125. 
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Other suitable weighting techniques, as will be appreciated by those skilled in the 
art, such as negative weights cotild also be used. For example, in the exemplary 
embodiment of the present invention^ the actual weighting factcff used is Ifc'* 
where x = time in months from point B for each event. 
5 Therefore, given a selected time window scheme and an appropriate set 

of predetermined variables, the processing step of 630 generates the analysis file. 

Returning to Figure 6, once the Analysis files are generated in step 650, 
the next step, step 660» is to Process Analysis Fik Using Statistical Data, step 
660, which provides the Identified Disease PredtcliGn Model. 
10 Using the analysis fiEe, the model for identification/prediction can then 

be developed in various ways using statistical techniques, In particular, the 
analysis file, now at a member level, is processed using statistical functions 
available in SAS. In the exemplary embodiment of the present invention, the 
statistical processing performed to generate the prediction model is multiple 
15 logistic regression. As will be appreciated by those skilled in the art, other 

statistical techniques may also be suitable for use with the present invention. 

In the exemplary embodiment, the statistical processing, when applied to 
the analysis file, identifies variables which meet predetermined levels of 
signific^uice (e.g,, probability value < 0.05^. These variables then form a 
20 prediction model which is a mathematical equation of the following form: 

Logit(p) = a + bxi + cx2 -+ 

where xl ...xt are the identified variables and a.,,z are there parameter 
estimates. An individual's probability (p) for the outcome under consideration is 
then determined using the following formula: 
25 p = e-l'^giKp) / ( 1 +c-logit(p)). 

Using the above steps, several expedmenis were conducted. In one 
experiment* the results for a model based on Scheme 1 with all commercial 
members and using the HL indicator as a dependent variable were determined. 
The resulting independent variables, mosi likely to predict an adverse CHF 
30 health outcome, were 1) hospitalization for CHF, 2) loop diuretics - days supply, 
3) hospitalization for hypeitension -length of stay, 4) doctor visits for CHF, 5) 
doctor visits for MI, and 6) ACE inhibitor possession (negative indicator). 

In another experiment, the results for a model based on Scheme 1 with 
all commercial members with no prior CHF hospitalization and using tiie HL 



3t 



(6 1) 



^^IB^ 10-198750 



iEa#^ 15 8 2 3 1 



indicator as a dependent variabk were determined. The resulting independent 
v;u-iables, most likely to predict an adverse health outcome, were I) loop 
diuretics - days supply, 2) doctor visit forCHF, 3) hospitalization for IHD, 4) 
doctor visit for IHD, 5) emergency room visit for diabetes, 6) hospitalization for 
5 hypertension - length of stay, 7) emergency room visit for lifestyle, B) 

hospitalization for other heart diseases, 9) doctor visit for pulmonary conditions* 
10) doctor visit for anenciia/emergency room visit for anemia, and 1 1) 
prescription (Rx) for "other" CV drugs. 

In still another experiment, the results for a model based on Scheme 1 
10 with Medicaid members and using the HL indicator as a dependent variable were 
determined. The resulting independent variables, most likely to predict an 
adverse health outcome, were 1) hospitalization for CHF, 2) loop diuretics - days 
supply, 3) doctor visits for CHF, and 4} emergency room visit for diabetes. 

An alternative to Scheme U and referred to as Scheme 2, is illustrated in 
15 Figure lOB which shows a second exemplary time window scheme for use in 

processing the data from the event level fiJes generated in the present invention. 

A difference between Scheme 1 and Scheme 2 is the definition of the 
prediction region for members which have at least one identified disease 
hospitalization or emergency room visit (HL/ER). The prediction region starting 
20 at point B. in Scheme 2. Is defined in multiple passes over each member's record. 
Turning again to Jane Doe's analysis record (from 1/1/9 1 through 6/30/93, 
A^iyi/9 1, C^6/30/93) to illustrate how rhis aspect works for defining point B, 
assume that Jane Doe was hospitalized for depression three times: on 4/1/91, 
4/1/92, and 4/1/93. 

25 Point B is set equal to the date of the first identified disease HL/ER - 1 

month or set equal to point C if a member never had the identified disease 
HL/ER in their claims history. For Jane Doe, B=4/ 1/91. In the exemplary 
embodiment of the present invention » moving back one month from the HL date 
is performed to simulate the model application environment. There would 

30 probably be at least 30-day lag from model scoring to the disease management 
actions based on the scoring reports, Thus» in Jane Doe's necord B=4/l/91-(l 
monlh)=2/28/91 . Jane's record, in this case, would not be used in the model 
building because the time span of the analysis region is only two months— less 
than the exemplary six month data history requirement. 
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Repeating steps 1 and 2 Tising second (or third or...) HL date to set point 
B, Jane Doc's rccoid would eventually make it into model building on the 
second and third pass. This process, in the exemplary embodiment, teminates 
after three or four passes since there would probably be very few members with 

5 five or more identified disease HL/ERs in the study population. 

It should be noted that the consequence of repeated modeling introduces 
added complexity of setting up additional independent variables. An important 
advantage, however, of Scheme 2 is ihat the prediction HL/BR rate would likely 
be higher than in Scheme 1 . 

10 In still another alternative embodiment, analysis weights which reflect 

proximity to the event to be predicted can be used, for example* within 3 months 
X U 3-6 months x .75, 6-9 months x. .5, 9-12 mDnths x ,25, greater than J2 
months x .125, Other suitable weighting techniques, as will be appreciated by 
those skilled in the art, could be used. These type of weighting techniques may 

15 be used with either Scheme 1 or Scheme 2. 

It should be noted that each of the experimental results indicate a 
different number of independent variables ate used for the specific prediction 
models; and, depending on the precision of the models desired, nriore or fewer 
independent variables may be used based oo their individual ability to accurately 

20 predict the selected dependent variable. 

Risk Stratification and Generation of Intervention Lists 
NeAt, the determined prediction model is applied to the client specified 
data. The determined model can be applied to the existing data, to the data as it is 
regularly updated or to other claims databases for other benefits providers. To 

25 do so, only the determined independent vaiiables of interest need to be 

processed. Of course, as new claims databases are to be analyzed* the entire 
process can be repeated to generate a new model in order to determine if other 
variables may be better predictors. 

The output generated by applying the model is a file containing a list of 

30 all of the patients having the identified disease ordered by an indicator 

representative of the likelihood that that patient will have an adverse health 
outcome (i.e„ experience that is defined by the dependent variable). This list can 
then be divided, for example, into subgroups such as in 5% or 10% increments of 
patients likely to have the adverse health outcome. 
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Model performance can now be assessed by determining ihe number of 
actual adverse health outcomes occurring in the prediction window for each 5% 
or 10% subgroup. 

Applying the model to future c J aims data or other databases of identified 
5 disease patients or building a new model in a new database as described above, 
paiieQ[i> with an identified disease at high risk can be identified allowing for 
various types of intervention to maAimize the effective allocation of health care 
resources for these patients. The Risk Stratification (RS) process 140 is required 
to generate such lists of patients, and the Intervention Management process 160 
10 receives these lists and initiates interventions with the patients with the identified 
disease. These processes are described in more detail below. Such interventions 
may take the form of 1) specific case management, 2) novel interventions based 
on subgroup characteristics, 3) high risk intervention, 4) high (relative) cost 
interventiofit or 5) plan modification all adhering^ of course, to the best practice 
15 guidelines. 

Referring to Figure IB, the Risk Stratification (RS) process 140 is 
required to support the Disease Management system by providing the 
Intervention Management process 160 with a list of patients who are at-risk of an 
adverse hedth outconae for an identified disease. This list of patients is called 
20 the Intervention List. 

Figure 1 1 shows a high level flowchart siiowing the Risk Stratificatioti 
process 140 includmg a RS Front End (FE) 1110 module, a RS Mining Engine 
(ME) 1112 module, and a RS Database 1 1 18. These two modules cuUaborate to 
prodiice intervention lists from the RS Database ILIS, 
25 The RS Front End (FE) 1110 allows end users to enter all of die 

information necessary to maintain and nm disease programs for clients. 

The RS FE 1110 of the present invention is written using I>elphi 2 A 
which is a 32 bit software development tool. The RS FE 1 1 10 stores client and 
disease parameters in Sybase System 1 1 running on a Windows NT or UNIX 
30 based server. The RS FE 1 110 uses the Borland 32 Bit Sybase SQL Links 

database drivers. However, it is contemplated thai the present inventiofn can be 
practiced using any similar development and database tools and Is not liimted to 
this configuration. 



34 



(64) 



t^ffl^ 10-198750 



Sa»^ 15 8 2 3 1 



Tlie RS Milling Engine (ME) 1 ! 12 runs the scheduled client identified 
disease programs yielding intervention lists that arc provided to the Intervention 
Management process 160 of Figure IB, The RS ME 1 1 1 2 is a batch/daemon 
process and follows this basic program logic: 
5 A. Run nightly (batch) or as a daemon process 

B, Determine what client identified disease programs need io run based 
on schedule and available data 

C. For every scheduled client disease program: 

a) Get disease program rule components, 
to b) Get disease program parameters for each rule 

component. 

c) Validate that the necessary data streams (Rj^ 
Mh and Lab) exist for the idendfied disease program 

d) Initialize the scheduled client identified 
15 disease program 

e) JExecute the scheduled client identified 
disease program 

f) Provide intervention lists to the Intervention 
Management process L60 

20 D. Terminate (batch) or set process to sleep Cdaemon) 

The RS ME 11 12 is written using Delphi 2.0, which is a 32 bit software 
development tool. The RS ME 1112 processes disease parameters provided by 
the RS FE U 10 combined with client pharmacy claims, medical claims and 
laboratory test information for specific disease programs producing specific 

25 intervention lists all of which aic retrieved from or stored in a relational 

database. The RS ME 1 112 utilizes the Sybase System 11 database running on a 
Windows NT or UNIX based server The RS ME uses the Borland 32 Bit Sybase 
SQL Links database drivers. However, it is contemplated that the present 
invention can be practiced using any similar development and database tools and 

30 is not limited to thi s ccmfiguration. 

The operation of the Risk Stratificadon process of Figure 1 1 is now 
described. End users, which may either be coupled to the Case Management 
process 150 of Figure IB or another separate entity, provide end user identified 
disease program information to the RS FE 1 1 10. The RS FE records information 
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for ihc setup of new identified diseases, new disease programs, predictive modelis 
and rules, client specific pEirameters, disease specific rule parameters, and new 
clients; and the R5 FE 11 10 associates disease programs with clients, schedules 
disease programs, and runs informational reports. The RS FE 1110 records this 
5 information as a ^'disease program" in a format for use by tlie RS ME 1112. 

The disease program is provided by the RS FE 1 110 to the RS database 
1118, and the RS database 1 1 1 8 also receives predictive model and rule 
information frcm the Prediciive Modeling process 130. Finally, the Diiiease 
Man agenieut database 120 provides patient medical infoanation to the RS 

10 database 1 I 1 8 for the RS ME 1112 when the RS ME 1 1 12 applies the predictive 

model to the patient data. Finally, the RS ME 1 1 12 receives the information 
contained in the RS Database 1 1 18 as the RS ME executes the disease program 
data and applies the predictive model to the patient data. 

Figure 12 is a high level flowchart showing the RS ME 1 1 12 of the Risk 

15 Stratification process of the prc-^<&tA iuv^iitior. The RS ME 1 1 12, as shown in 
Figure 12, is composed of three nmfjjor ffjc- syj^ems: a Schedule Manager 
(SM) 1210, a RS Rule Manager (RM) 1214 jiid * RS iiTitervsrjtiori List Manager 
(ILM) 1216. Each of the three stib-systems interacts with the RS Databi&e IIIS, 
which can be a sublet of the Disease Management database 120 of Figure IB» 

20 containing cUeni and identified disease progiam analytic configuradons. 

The Disease Management database 120 is regularly updated with patient 
information (Member, Eligibility, Pharmacy (Rx) Claims, Medical (MO Claims 
and Clinical Laboratory (Lab) Claims) for each client. Consequently, the RS 
Database 1 i 18 is also updated regularly with client and client member 

25 information. The RS ME 1112 gathers relevant client patient information from 
the Disease Management Database 1 20 to be processed by the disease program 
analytic rules. In the exemplary embodiment of the invention, all relational 
databases are SYBASE System ] 1 . 

The RS SM 1210 compiles a list of identified disease programs to 

30 execute by examining each enrolled client to see iF the schedule lime has arrived 
for the program to execute. Additionally, client disease programs m«st be 
approved for execution by the RS ME 1 1 12 before they may he scheduled. 
Approval indicates that all client disease program parameters are entered and that 
the data entered has been validated by the RS 1110 and is ready to be 
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processed in the RS ME 1 1 12. Finally, die RS SM 1210 verifies that all required 
data streams are available, Tlie RS ME 1112 may be a batch program that is 
executed periodically. For each identified disease program which is selected by 
the above logic, an RS RM object is created. RS RM objects are executed 
5 sequential!)'. 

The RS RM 1216 then assembles the rules required to implement the 
specific identified disease program into an ordered sequence. These rules are 
described in detail subsequendy, and are provided by the Predictive Modeling 
process 130 and the Case Manager 1 50, Each rule object is mitialized with 

10 disease program and client specific rule argument.'?. Rules sequences desirably 
contain one or more Common rules and one or more sequence of rules called 
Patient Group Classifiers (PGCs). PGCs are used to stratify a targeted tjlient 
patient population into specific groups for intervention or reporting based on 
Specific criteria. All interventions and reponing is performed based on patient 

15 membership in one or more of the disease program PGCs. 

Common rules are executed m the specified order prior to any PGCs. In 
general, rules are designated as common rules because they either prepare the 
environment for other rules (Client Participation, Claims, M, Claims, etc.) or 
ihey perform exclusions that reduce the overall patient set size prior to being 

20 acted upon by other complex rules (Patient Active, Patient Age, Patient Gender. 

etc.), thus improving overall performance. Patients who 'fail' the specified rules 
are removed from the patient set. 

PGCs are executed in parallel with the mles in each PGC also being 
executed in parallel on the patient set provided by the common rules. PGC rules 

25 use a tally mechanism for each patient in the set to indicate passage or failure of 
the specitied rule for that patient. 

Upon completion of all PGCs the RS ILM 1216 scores each patient for 
membership in each PGC- The RS ILM 1 2 1 6 then generates and stores 
intervention lists for later processing by the Intervention Management process 

30 160. 

The RS SM 1210 initially queries the RS Database 1 1 1 8 at starmp of 
batch process or periodically if running as a daemon to determine if the approved 
client identified disease programs scheduled run date has arrived and if al! 
required client data streams are up to date, if all required data streams are 
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available, a Rule Manager (RM) object is created for eath client disease 
program. 

Identified disease program attributes are stored in a tiible. One attribute 
is the approval status. Eacli identiFied diseaae program is desirably approved 
5 before it is scheduled. If any identified disease programs are scheduled, then the 
disease program approval may not be revoked. 

Determining which programs require execution and when is 
accomplished via a schedule table which contains, among other things, a status 
and a scheduled run date. Once the scheduled date is reached the progmni is 
10 executed and the status is updated to running. 

The RS RM 1 2 14 is responsible for running and managing the results of 
a single disease program, 

Tlie rules are grouped according the Patient Group Classifier (PGC) that 
they are assigned to. First all the common rules (those without a PGC) are run. 
15 Then the rales for each PGC which exists in the disease program are run 

The RS ILM 1216 evaluates each client disease program that 
successfully executed and compiles a listing in a intervention candidates table of 
the members selected by the program as belonging to each PGC within that 
program. 

20 A member is included in a PGC if the member has not been deleted from 

the set by any common rule, and the member' s output for each PGC rule matches 
the desired value (I for non-negated rules and null for negated rules). 

Members who are included in a PGC are populated into an interventions 
table, which can also be the intervention list. This table includes identifying 
25 information for the member selected, the program run, the PGC in which the 
member was included, and the physician which was identified if the Physician 
Identification Rule was used. 

Rules - General Classification 

A rule classified as a *'Root Rule" indicates that the mle is required to 
30 run before all others and performs certain environment initializations for ail other 
rules, Evciy identified disease program must have one and only one root mle. 
Currently, the only root rule is Chent Participation. 

A rule classified as a "Comnion Rule" indicates that the rule is eligible to 
be executed prior to any PGC. Members who 'fail* common mles are removed 
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from the patient sec, A rule can be simultaneously eligible to be executed as a 
commoji rule and a PGC rale, 

A rule classified as a "PGC Rule** indicates that the rule is eligible to be 
executed after common rules in parallel. Members who 'pass' PGC rules ure 
5 marked in a column specifically added far that rule in a table, A rule can be 
simultaneously eligible to be executed as a common rule and a PGC rule. 

The rule "Creates Pharmacy Claims" creates a table for pharmacy 
claims. Every ideniified disease program that uses pharmacy claims for a data 
source desirably has a rule that perforins this function prior to rules that use 
10 pharnriacy claims. 

The rule "Creates Medical Claims" creates a table for medical claims. 
Every identified disease program that uses medical claims desirably has a rule 
that performs this function prior to rules that use medical claims. 

Tlie rule "Creates Clinical Test Data'* creates a table for clinical test 
] 5 data. Every disease program that nscs laboratory claims desirably has a rule that 
performs this function prior to rules that use laboratory claims. 

The rule "Uses Specialties" uses physician specialty information. 

The rule "Uses Pharmacy Claims" uses the table containing pharmacy 
claims information. 

20 The rule '*Uses Medical Claims" uses the table containing medical 

clairaK information. 

The rule "Uses Clinical Test Data' uses the tabic containing clinical test 

informarion. 

All the rule objects in the RS ME 11 12 are descended from a common 
25 auiccstor which provides some fao&ic functional structure shared by all niles 
Rules •> Selection Rules and Interyention Rules 
The present embodiment of the RS ME 1112 supports various selection 
and intervention mles: 

I ) Client Participation Rule 
30 Identifieii whether a patient h part of a group lhat has been enrolled into 

the disease management program. This mic will ensure that all patients 
considered by the following rules sue part of a group that the client wishes to 
have participate in the program. This rule may aLso validate that the patient has 
the proper benefit structure to permit the disease program to function. Client 
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Participation is currently the only root rule. It is desirably, therefore, the first 
mJe in every disease program. It is always executed as a common rule. 

2) Reclaim Rule 

This rule selects all ph^macy claims data that is applicable to the 
5 execution of a single identified disease program. It identifies all pharmacy 

prescription claimft selected for a specific drug group within a specified analytic 
time frame. The Rx Claim rule is always a common rule. It is typically only run 
once in a given program. 

3) Existence of a Specific Drug Rule 

10 This rule identifies members with at least one claim for a drug in the . 

specified dmg group within the rule time frame. This rule may be mn as either a 
common or a PGC rule. 

4) Recurrent Patiem Rule 

Thi£ rule identifies whether a patient has a pattern of drug use which 
15 indicates the potential of multiple independent episodes (recurrence) of a disease. 
The rule will select patients with at least a certain number of discrete episodes of 
a particular drug therapy. This rule may be run as either a common or a PGC 
rule. 

5) Stoppage in Current Therapy Rule 

20 This rule identifies patients whose drug therapy for a particular drug 

group has been stopped. This is detemiined based on the last prescription for a 
drug in that drug group. This rule may be mn as either a common or a PCG rule. 

6) Patient Age Rule 

This rule identifies padents whose ages fall within a specified target 
25 range. This rule may be run as either a common or a PGC rule. 

7) Minimum Patient Eligibility Rule 

This mle identifies whether a patient is eligible for medical and/or drug 
benefits for a specified continuous period of time. This rule may be run as either 
a comnion or a PGC rale. 
30 8) Patiem Active Rule 

This rule verifies that a member is active and in a group which is 
included in the program at the time of intervention. This rule may be run as cither 
a common or a PGC rule. 

9) Average Puff Equivalence Rule 
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This rule identifies whether u member has the required average puff 
equivalence of drug therapy during a specified tirnc frame. This rule may be run 
as cither a common or a PGC rule. 

10) Count of Occurrences Rule 

5 This rule identifies whether a patient has a selected range of occurrences 

on different filled dates for a specified drug therapy. This rule may be run as 
either a common or a PGC rule. 

11) Patient Gender Rule 

This rule identifies members of a particular gender. This rule may be run 
10 as either a common or a PGC rule. 

12) Dose Level Regurrcncc Rule 

This rule identifies whether a patient has a pattern t>F drug use within a 
specified dose range which indicates the potential of multiple independent 
episodes (recurrence) of the disease at the same or similar severity. This rule may 
15 be mn as either a common or a PGC rule. 

13) Continuous Therapy at Required Dose Level Rule 

This niles identifies patients who have continuous drug therapy within a 
specific dose range for a specified length of time. This mie may be nm as either a 
common or a PGC rule. 
20 14) Concurrent Therapy Rule 

This rule identifies patients who have overlapping therapy of at least a 
given duration for the specified drug groups. This ruie may be run as cither a 
common or a PGC rule. 

15) Dose Level Rule 

25 This rule identifies patients who have R^ Claims for a specified dmg 

therapy within a specified dose level range. This rule m&y be run as either a 
common or a PGC rule. 

IG) Drug Usage Level Rub 

This rule identifies members whose drug usage relative to expected 
30 values is within a specified range. Typically, this rule will be used to determine 
members who are non-compliant with a specified drug therapy. This rule may be 
run as either a common or a PGC rule. 

17) Weighted Existence of Specific Drug Rule 
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This mle identifies members whose drug Ihcnipics fall within a 
designated risk score range. Each drug therapy is assigned a risk score and a 
member's drug history is assessed to determine his/her accumulated risk score. 
This rule may be run as either a common or a PGC rule. 
5 18) Physician Identification Rule 

This rule selects the specific Prescriber to send communication regarding 
a member who has been identified for intervention. This selection is based on 
the Pharmacy Claim data for that member and/or information about the member's 
primar>' care physician which may be found in the Member data in the Patient 
10 Data Repository 1 20- This rule may be run as either a common or a PGC rule. 
- 19) All Member Rule 
The All Member Rule selects all members present in the record set. This 
Is used to support a PGC which contains all members selected by the common 
rules. This rule may also be used internally by the RS ME 1 1 12 in order to 
15 support certain types of disease program optimization. This ruie may only be 
used as a PGC rule. 

Appendix VI includes a list and description of the selection rules as used 
in one embodiment of the invention. It should be apparent to those skilled in the 
art that these rules can be modified or deleted, and new rules created for a 
20 particular e mbodiment of the in ve n ti on . 

Intervention Management Process 

Once again referring to Figure IB, the Risk Stracificadon process 140 
outputs the Intervention List to the Intervention Management process 160 to 
initiate specific interventions. Interventions may include initial of ferings^ fiiUy 

25 administered disease programs, forwarding educational materials, inbound or 

outbound telecomnumications, faxes. Email or Voice Response interactions with 
member patients identified on the Intervention list. The Intervention Management 
process 160 provides the intervention information to the Intervention Records 
and Tracking process 170, which records the interventions to determine if 

3D proactive disease management services improve specific disease outcomes. 

Figure 13 is a high level diagram of the Iniervendon Management 
process IGO of the present invention^ and the intervention process, called an 
intervention program, is performed on an intervention list of client members 
having an identified disease. The Intervention Management process 160 shown in 
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Figure 13 includes Program Initiation 13 tO, which starts the intervention 
program; Enrollment 1320^ which enrolls identified patients into the intervention 
program; Intervention 1330, which initiates the intervention with the enrolled 
patier^t; and Analysis 1340, which analyzes the results of an intervention with a 
5 patient. 

The Intervention Management process 160 is provided data by the 
Disease Management database 120 as wcU as the intervention list from the Risk 
Stratification process 140, This data feed or detection process has parameters 
that identify a specific patient meeting the conditions for participating in a 
10 disease program. This detection process provides a population for consideration 
in the specific disease program under the following conditions: 

1) The Disease Management database 120 provides client's updated 
identified disease patient data to the intervention management system on a 
scheduled basis. 

15 2) The Intervention Recotding and Tracking process 170 passes 

intervention contact data back to the Disease Management database 120. This 
intervention data is stored there for use in the analytic process. 

3) The Intervention Management process 160 detects, selects and passes 
new intervention data on "adds" which are defined as new cnrollees, changes in 

20 disease detection, subsequent diagno^iis or an individual enrollment request from 
an intervention manager. 

4) The Intervention Recording and Tracking Process 170 revises patient 
data on those individuals previously selected for the program. Data revisions 
occur when personal or medical data changes. For example^ additional medical 

25 or pharmacy claims are received or additional laboratory reports arc secured. 

Referring to Figure 13, the first step of the process is program initiation, 
step 13 10. FVogram Initiation is a process where a disease program is initiated 
through the process of selection of a population of patients based on predefined 
criteria and the initial interventions are sent. Upon selection specific predefined 

30 program activities take place. 

A sample initiation might be thau 1) a kccer is sent* on behalf of the 
patient, to their physician informing them of this patient's identification into the 
program, the disease protocols and the recommended actions from the physician. 
2> Intervention Managenent data is passed from the Disease Management 
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database 120 lo the Intervention Management system 160 and is loaded. 3) An 
initial **contact segment" is added for the patient indicating tlic sending of the 
physician letter. 

Another sample iniiiation mi^ht be; 1) a letter is sent to the patient, with 
5 a copy to their physician informing them of their inclusion in the disease 

program. 2) The padcnt may be requested to call into a Voice Response System 
to answer specific questions. 3) The contact is added and the responses analyzed 
for further processing. 

The second step of the process is the Enrollment step 1320. In this step 
iO the Patients are enrolled into the program. Patients are enrolled into the Disease 
Management service throttgh interfaces to the Intervention Management System. 
These interfaces can be through a Voice Response System^ written letter return 
or a direct call. The enrollment process triggers the scheduling of an intervention 
event within the intervention management system. 
i5 The next step is the Intervention process 1 330, which is the process of 

interceding with a physician and client for the purposes of: 1) ensuring 
compliance with a course of treatment, 2) providing disease educational mat^al 
lo both the patieni and physician, 3} providing emergency assistance from a 
distiince, 3) logging each and every inter vetition as a "contact" to provide 
20 assistance in determining program effectiveness and to establish a framework to 
make mid-course adjustments to the program, and 4) providing data back to the 
product managers on program effectiveness. 

The last step is the analytic process 1340 which assimilates disease 
information for the purposes of detemiining disease management service success. 
25 Although the intervention management system doei; not produce the analytic 

reporting, critical information is passed back during this process to the DiSBdse 
Management Database 120 for processing. 

While the invention has been described in terms of an exemplary 
embodiment, it is contemplated that it may be practiced as outlined above with 
30 modifications that arc within the scope of the following claims. 
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Whal is Claimed: 

1 . A computer-implemented method for disease or condition 

intervention nnanagcmcnt using information about patients existing in at least ync 
database, said method comprising the steps of: 
5 a) processing, hascd on predetermined criteria, the patient information in 

the database to extract patient information for a gtt>up of patients nelciting to an 
idenlified disease or condition; 

b) defining a predictive model, Including: 

i) defining, using the information available in the database, a set 
10 of events or data relevant to the identified disease or condition; 

ii) converting the extracted patient information and the defined 
events or data into Files cortiprising event-bvet iitformation; 

iii) defining a time-window for providing a timeErame from 
which to judge whether specific ones of the defined events should be 

15 considered in subsequent processing; 

iv) identifying a set of viiriabics as potential predictors; 

v) processing the event-Jevel information, using the time-window 
and the set of variables, to generate an analysis file; 

vi) performing statistical analysis on the analysis file to generate 
20 the prediction model and a set of rules for use in identifying at-risk 

patients diagnosed with or who may develop the identified disease or 
condition, said prediction model and rules being a function of a subset of 
the set of variables; 

c) applying the prediction model and the rules to the same or new set of 
25 event-level information to identify at-risk patients for the idenlified disease or 

condition, or to Identify patients who may be at risk for dcvekjping the identified 
disease or condition; 

d) preparing an intervention list from the identified at-risk patients and 
selecting, for at least one at risk patient, an intervention; 

30 e} distributing or facilitating the distribution of the intervention to said 

patient; and optionally 

0 recording and tracking an intervention result for each al-tisk patient 
based on the re^eciive selected intervention ; and optionally 
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g) updating the historical data in at least one database with each 
intervention result corresponding to said database; and 

h) repeating step b(ii); and 

1} re-applying the prediction model and ailes to the event-level 
5 information extracted from the data in the updated database. 

2. A computer-implemented system for disease management using 
information about patients existing in a database, said sy stein comprising: 

a> processing means for processing, based on predetermined criteria, the 
patient information in the databa^ to extract patient information for a group of 
10 patients having an identified disease or condition; 

b) means for defining a predictive model, including: 

i) event definition means for defining, using the information 
available in the database, a set of events relevant to the identified disease 
or condition; 

15 li) conversion means for converting the extracted patient 

information and the defined events into files containing eveni-tevel 

infomnaiion; 

iii) means for defining a time window for providing a timeframe 
from which to judge whether specific ones of the defined events should 

20 be considered in subsec^ent processing; 

iv) means defining a set of variables as potential predictors; 

v) means for processing the evert-leve] infomiation, using the 
time window and the jiet of variables, to generate an analysis file; 

vi) means foi performing statistical analysis on the analysis file 
25 to generate the prediction model and a set of rules for use in identifying 

at-risk patients diagnosed with Ihe identified disease, said prediction 
model and rules being a function of a subset of the set of variables; 

c) means for applying the prediction model and the rules to the same or 
new set of event-level information to identify at-rlsfc patients for the identified 

30 disease or condition; 

d) means for forming an intervention list from the identified at-risk 
patients and selecting, for at least one at risk patient, an intervention; 

e) means for distributing or facilitating the distribution of the 
intervention to said patient; and optional ly 
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f) means for recording and tracking an intervention result for each at-risk 
patient based on the respective selected intervention; and 

g) means for updating the historical data in at least one database with 
each intervention result corresponding to said database or creating a iniiror 

5 database using the data obtained in step f); and 

h) means for repeating «;tep h(i); and 

i> nieamj for re-app[ying the prediction model and roles to the event- 
level information extracted from the data in ihe updated database. 

3. A process for preparing a health intervention product from 
10 patient information in a computer database said process comprising: 

a) using a computer for extractitig and processing, based on 
predetermined criteria, the patient information in ihe database to obtain a data 
file of patient information for a group of patients having an identified disease or 
condition; 

15 b) programming a predictive model into a computer wherein the model 

constructed includes the steps of: 

i) defining, using the information available in the database, a set 
of events relevant to the identified disease or condition; 

ii) converting the extracted patient information and the defined 
20 events into flies containing event-level informatioD: 

iii) applying a time window for providing a timeframe from 
which to judge whether specific ones of the defined events should be 
considered in subsequent processing; 

iv) entering a set of variables as potential predictors; 

25 v) generating an analysi^i file by processing the event-level 

Lnformation. using the time window and the set of variables; 

vi) performing statistical analysis on the analysis file to generate 
the prediction model and a set of rules for use in identifyiiig at-risk 
paiienis diagnosed with the identified disease or condition, said 

30 prediction model and rules being a function of a subset of the set of 

variables; then 
on a computer: 
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c) running the prediction model and the rules against the same or new set 
of event-level information to identify at-risk patients for the identified disease or 
condition; 

d) outputting an intervention list from the identified at-risk patients and 
5 selecting, for at least one at risk patient, an intervention; 

e) distributing the intervention to said patient; and optionally 

f) reconjing and tracking an intervention result for each at-risk patient 
b£u>ed on the respective selected intervention; and 

g) updating die historical data in at least one database or creating a new 
JO database with each intervention result corresponding to said database; arid 

h) re~ running step b(i); and 

i) re-running the prediction model and rules against the event-level 
infontiation extracted from the data in the database created in step g; and 
optionally 

15 j) outputting an intervention list obtained by re-running the prediction 

model and the rules against the database created in step g, 

4. A health inlervenlion product made by the process of: 

a) using a computer for extracting and processing, based on 
predetermined cricerta, the patient information in the database to obtain a data 

20 file of patient isformatlon for a group of patients having an identified disease or 
condition; 

b) programming a predictive model into a computer vrhcrcin the model 
constructed includes the steps of: 

i) defining, using the information available in the database, a set 
25 of events relevant to the identified disease or condition; 

ii) converting the extracted patient information and the defined 
events into files containing event-level information; 

iii) applying a time window for providing a timeframe from 
which to judge whether specific ones of the defined events should be 

30 considered in subsequent processing; 

iv) entering a set of variables as potential predictors; 

v) generating an analysis file by processing the event-leve! 
information, using the time window and the set of variables; 
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vi) performing statisticaJ analysis on the analysis file to generate 
the prediction model and a set of rales for use in identifying at-risk 
patients diagnosed u'ith the identified disease or condition, said 
prediction model and rules being a function of a subset of the set of 

3 variables L then 

on a computer: 

c) running the prediction model and the rules against the same or new set 
of event-level information to identify at-risk patients for the identified disease or 
condition; 

10 d) outputting in hard copy or machine-readable form an intervention list 

from the identified at-risk patients and selecting, for at least one at risk patient, 
an intervention; 

e) distributing the intervention to said patient; and optionally 
0 recording and iracking an intervention result for each at-risk patient 
15 based on the respective selected intervention; and 

g) updating the historical data in at least one database or creating a new 
database with each intervention re=ai]l corresponding to said database; and 

h) re-running step b(i); and 

i) re-running the prediction model and mlcs against the cvcnt-lcvcl 
20 infomiation extracted from the data in the database created in step g; and 

optionally 

j) outputting an intervention list obtained by re-running the prediction 
model and the rules against the database created in step g. 
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ABSTRACT 

The Disease Management £>isiein and method includes a Patient Medical 
Information source 100, a Predictive Health Outcome Modeling process 102, a 
process for Intervention of At-risk Patients 1 03, and a source of disease 
5 management Modeling Guidelines 104. The Patient Medical Itiformation source 

101 is a database containing medical records of patients who participate in a 
healthcare provider's program. The Predictive Health Outcome Modeling process 

102 produces a statistical model used to predict whether a patient with a 
particular disease is likely to suffer an adverse health outcome. The Intervention 

10 of At-risk Patients process 103 derives a list of at-risk patients who have a high 
risk of suffering an adverse health outcome and intervenes in the selected 
patient's healthcare treatment to decrease the possibility of such an adverse 
health outcome. The Predictive Health Outcome Modeling process 102 1) 
receives a sample group of patient medical data from the Patient Medical 

15 Information database 100 for a given disease, 2} receives pre-determined 

statistical information for generating predictive models, shown as the Modeling 
Guidelines 104, and 3) generates a particular predictive model for a particular 
disease to determine the probability of an adverse health outcome. The 
Intervention of At-risk Patients process 103 1) receives the predictive modei 

20 provided by the Predictive Health Outcome Modeling process 102, 2) analyzes 
the individual patient specific medical data from the Patient Medical Information 
database 100, and 3) identifies a list of current patients that are at-risk of an 
adverse liealth outcome for a particular disease. The Intervention of At-risk 
Patients 103 process intervenes in the treatment process of the patients contained 

25 in the patient list through contact with the patient, physician, or healthcare 
provider, and the process requires extemally generated information about 
treatment regimens for given stages of disease progression, as well as particular 
interventions. 



